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Foreword to the Ist Edition 


As medical knowledge advances we tend to compartmentalise our specialties into 
smaller units; but, hand in hand with this, there is a growing understanding between 
the different disciplines within the caring professions. Thus we are able to share our 
special skills to the benefit of patients. This book is an excellent example of the advan- 
tage of interdisciplinary communication and demonstrates a refreshing holistic 
approach to the problems of incontinence and pelvic pain. Written with physiothera- 
pists in mind, the editors have invited contributions from many distinguished experts 
in their own field. These have been compiled into a comprehensive book, which will 
appeal to many healthcare professionals. 

I have had great pleasure in reading this book. During the time that I have been 
involved with ‘pelvic dysfunction’ there have been many exciting advances. These 
are all included in a most readable sequence, some presented with a refreshing new 
twist. In particular, I would like to bring to your attention the section on ‘pelvic pain’. 
Because of our lack of understanding it has been a problem that is too often ignored 
and here at last are some practical ideas for therapeutic management. 

There is still much progress to be made in the field of incontinence and pelvic pain 
and as yet, no editors can be expected to produce a definitive work. However, I would 
like to recommend this book most strongly. It has a new approach to this topic, which 
is still a major problem for many people. 


Angela Shepherd, MD, FRCOG, MCSP 
Southmead Hospital, Bristol 
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Foreword to the 2nd Edition 


It has been a pleasure to follow the development of the second edition of ‘Therapeutic 
Management of Incontinence and Pelvic Pain’. This builds on the success and popular- 
ity of the first with updates and new sections on all aspects of pelvic floor dysfunction, 
including pelvic organ prolapse and faecal incontinence. It is most pleasing that the 
emphasis remains with therapy and evidence-based recommendations. 

The Editors’ extensive knowledge and experience in pelvic floor muscle training 
through exercise physiology and research has resulted in many organisations, including 
the National Institute for Clinical Excellence (NICE) in England, and the International 
Consultation on Incontinence, recommending pelvic floor muscle training as first line 
therapy, as well as prevention of urinary incontinence 

This and other conservative measures can produce good outcomes and the new chap- 
ters on training techniques plus recommendations for future research such as improving 
compliance are welcome. 

Where these treatments are unsuccessful surgery is an option and this too is 
included, further enhancing the quality of the book. 

Children’s problems, bowel disorders, pelvic pain, quality of life and ethical issues 
are often forgotten aspects of pelvic floor dysfunction and will be of great help to those 
new to this ‘disease area’ as well as experienced clinicians. 

The Editors emphasise the importance of collaboration within a multi-disciplinary team 
and it is particularly pleasing to see a chapter on the role of the occupational therapist. As 
clinicians committed to the management of patients with pelvic floor dysfunction this col- 
laboration can only improve our understanding of the conditions and our treatments. 

We are indebted to the Editors for gathering such a wide range of international 
experts to write about so many relevant and important aspects of the pelvic floor and 
making this such a valuable reference; it is a ‘must’ for the library! 

The first edition has been extremely popular and I have no doubt the second will 
continue to help clinicians in their everyday practice providing further benefit for 
patients with these distressing conditions. 


Bob Freeman 

Robert M Freeman MD FRCOG 
Consultant Gynaecologist and Obstetrician 
and Hon. Reader to the Peninsula 

Medical School 

Urogynaecology Unit 

Derriford Hospital 

Plymouth 

Devon 

UK 


Preface to the 1st Edition 


In times past incontinence was a taboo subject, never to be mentioned in public, to 
family or friends. Going to a doctor with a complaint of either urinary or faecal inconti- 
nence usually resulted either in advice to use pads or being referred for surgery. Times 
have now changed, men and women demand ever more of the healthcare system, and 
research evidence has shown that incontinence can be well managed and in many cases 
cured by the use of appropriate therapies. Likewise, other pelvic floor disorders, leading 
to constipation, pelvic pain and prolapse can be treated by a variety of healthcare pro- 
fessionals, each bringing different skills to ameliorate their patients’ symptoms. There 
is a growing body of research evidence and consensus on which to base clinical practice, 
and there are also several “alternative” therapies, which need scientific evaluation. 

The purpose of this book is for many different specialists including doctors, nurses, 
physiotherapists and researchers within various fields of work to present their work 
with a critical review of the literature, and to identify and give recommendations for 
both practice and possible further research. 

The book provides a clear, concise and practical clinical introduction to the assess- 
ment and conservative treatment of pelvic floor disorders in both men and women. 

Section I looks at the prevalence, anatomy and aetiology of urinary incontinence, 
including the neurological patient and the elderly. Clear guidance is given regarding 
assessment and the investigations available. Section II contains chapters that look at spe- 
cific therapeutic management strategies by exercise, biofeedback, vaginal cones and elec- 
trical stimulation. The importance of patient compliance to therapy is discussed and the 
use of plugs and devices considered, as are the appropriate types of surgery available. 
The male patient receives particular consideration as does bladder training, voiding 
problems and drugs acting on the lower urinary tract. Section II considers colorectal 
disorders, including an overview of the possible problems and the therapies available. 
Section IV is concerned with all aspects of pelvic pain and its therapeutic treatment and 
management, and section V looks at the various aspects of pelvic organ prolapse. Section 
VI considers osteopathy and the diversity of alternative therapies that are at present prac- 
tised by clinicians with specialist knowledge and training: these include acupuncture, 
reflex therapy and homeopathy relating to pelvic disorders. The final section looks at the 
issues that need to concern health professionals including research trials, audit and infec- 
tion control issues. 

The book is written primarily for physiotherapists working in this specialist field. 
However, it is hoped that anyone working with patients suffering with incontinence or 
other pelvic disorders, such as nurse continence specialists, students of ‘alternative’ 
therapies, osteopaths, urologists, gynaecologists and general practitioners will increase 
their knowledge and all find something of use within its covers. 


xi 


xii Preface to the 1st Edition 


We are most grateful to Angela Shepherd for agreeing to write the foreword. 
Dr Shepherd initially qualified as a physiotherapist before medical training, becoming 
renowned internationally as a specialist urogynaecologist; she is the ideal person to 
give words of wisdom on the subject. 


Jo Laycock and Jeanette Haslam 


Preface to the 2nd Edition 


Due to the World Health Organisation, International Continence Society, many other 
societies, and several government initiatives, patients with bowel and bladder disorders 
world wide should now expect improved standards of care. These organisations have 
pooled research and clinical expertise contributing to a multi-professional approach in 
treating many pelvic floor disorders. Consequently, many of the contributors to this 
book are international experts from various professions, who have helped to set the 
standards for evidence-based ethical practice, to improve the quality of life for the mil- 
lions of sufferers world-wide. 

Divided into sections, this well referenced book will complement under-graduate and 
post-graduate formal lectures, demonstrating the value of Integrated Continence 
Services. In this way, all professions working in this specialist field of medicine will 
better understand their role in promoting continence and ameliorating pelvic floor 
disorders in men, women and children. 

In this second edition there are updated chapters from the first edition - some with 
new authors - and also the introduction of several new topics. In section 1, there are 
new chapters on children’s continence problems, and also on quality of life issues. 

Section 2 incorporates new chapters on pelvic floor muscle training using real-time 
ultrasound biofeedback, manual therapy, exercise balls, the effects of childbirth and the 
menopause on the pelvic floor muscles and related disorders. Further chapters are pre- 
sented on the impact of urinary incontinence on athletic women, the value of having an 
occupational therapist in the service, and the use, and misuse, of catheters in managing 
urinary incontinence. 

Sections 3, 4 and 5 have all been updated and include the assessment and conserva- 
tive treatment of faecal incontinence and constipation, pelvic pain management, and 
the evaluation, treatment and prevention of pelvic organ prolapse. Finally, Section 6 
also has new chapters on ethical issues relating to research, investigations and treat- 
ment, and a new chapter on UK Government Guidelines. The opinions expressed in 
each chapter are those of the individual authors. 

We are very grateful to Bob Freeman for writing the foreward. Mr Freeman is an 
internationally renowned urogynaecologist with a wealth of experience in both the sur- 
gical and conservative management of incontinence; who better to appreciate the multi- 
professional concept of this book. 


Jeanette Haslam and Jo Laycock 
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Urinary Incontinence in Adults 
and Children with Bladder and 
Bowel Disorders 


1 


Prevalence of Urinary Incontinence 


S Elneil 


1.1 Introduction 


The prevalence of urinary incontinence (UI) in 
men and women has been shown to vary widely 
from 2 to 60% in subjects living at home'~? 
(see Table 1.1) and 23 to 93% in institutionalised 
patients.*° 

Exactly how common incontinence is 
depends on which study you read and the defi- 
nitions and methods used to determine the 
numbers. In general, the main conclusions are 
that it is much higher than you might expect, 
and that prevalence increases with age; child- 
bearing being the most significant risk factor in 


women.’ Although the prevalence of male UI is 
less common, it is important to note that the 
association of incontinence with disabilities, 
such as reduced mobility and cerebrovascular 
and neurological disease,® affects both genders 
equally (see Table 1.2). 

Other contributory factors in prevalence studies 
on UL are the countries and populations studied*-!° 
(see Table 1.1), anatomical and physiological differ- 
ences'4-!8 between genders and races, as well as 
socioeconomic and cultural factors of the commu- 
nities studied.!°#° However, the extent of the influ- 
ence of these factors on women and men’s health 
remains relatively unknown. 


TaBLE 1.1. A summary of selected studies of the prevalence of urinary incontinence in subjects living at home 








Authors Study Group Method Prevalence 
Brocklehurst (1993)! 4,007 Adults over 30 years old Postal questionnaire 6.6% Men 
14% Women 
Ko et al. (2005)*2 141,815 Adults over 65 years old Postal questionnaire 20.9% Men 
27.5% Women 
Milsom et al. (1993) 10,000 Swedish women selected randomly Postal questionnaire 24.6% 1900 Cohort 
from 7 birth cohorts 13.9% 1920 Cohort 


Hunskaar et al. (2004)*4 


Wong et al. (2006)** 


Biri et al. (2006)*° 
Song et al. (2006)*” 


Teunissen et al. (2004)*8 


Stenzelius et al. (2004)*9 


29,500 Women over 18 years old in Spain, 
France, Germany, United Kingdom 


540 Chinese women aged 17-77 years old 


2,601 Turkish women over 15 years old 
3,371 Korean women aged 30-89 years 


5,278 Adults over 60 years old 


4,277 Adults over 75 years old 


Postal questionnaire 


Telephone questionnaire 


Structured interview 
Structured interview 


Postal questionnaires 


Postal questionnaires 


12.1 % 1940 Cohort 

23% Spain, 44% France, 

41% Germany, 

42% United Kingdom 

40.8% Urinary stress incontinence 
20.4 Urge incontinence 

15.9% Mixed incontinence 

16.1% Urinary stress incontinence 
47.5% Urinary stress incontinence 
0.4% Urge incontinence 

15.5% Mixed incontinence 

19% Urinary incontinence 

3% Urinary and faecal incontinence 
39% Urinary incontinence 

14.5% Urinary and faecal incontinence 








S Elneil 


TABLE 1.2. A summary of selected studies of the prevalence of urinary incontinence in subjects living in institutions and other groups 





Authors Study Group Method 


Demographics Prevalence 





800 Adults in 
45 nursing homes 


Damian et al. (2004)*° 
staff and patients 


839 Adults in 14 
nursing homes 

649 Adults in 
nursing homes 


Aggazotti et al. (2000)* Clinical record review 


Tivlis et al. (1995)>! Structured interview 


221 Patients with 
multiplesclerosis 

115 Adults with 
Parkinson’s disease 


Hennessey et al. (1999) Postal questionnaire 


Sakakibara et al.(2001)*3 Postal questionnaire 


Structured interview of 


Mean age 83.4 years 

44% Cognitive impairment 
33% Dementia 

14% Alzheimer’s disease 
Mean age 82 years 


53% Overall prevalence 


59.8% Women 

39.2% Men 

51.8% in those with severe depression 
37.6% in those with previous stroke 
48.8% in those with dementia 


3 age cohorts with baseline 
prevalence rates of urinary 
incontinence as below: 

75 year cohort 10.5% 

80 year cohort 20.4% 

85 year cohort 28.6% 
Mean age 39.2 years 14% Permanent indwelling catheter 
44% Bladder dysfunction 
42% Urinary urgency in women 
54% Urinary urgency in men 


Average age 59 years old 





1.2 Prevalence of Urinary 
Incontinence and Age 


In an extensive study by the Royal College of 
Physicians in 1995, the prevalence of incontinence 
in the adult population increased with age and 
was more common in women than in men.?! In 
women (15-44 years) living at home, the preva- 
lence was 5-7%, whereas in women aged 45-64 
years it was 8-15%, and in those over 60 years it 
increased to 10-20%. In men aged 15-64 years 
living at home, the prevalence of UI was 3%, 
whereas in those over 65 years it was 7-10%. In 
institutionalised adults, the rates were signifi- 
cantly higher (see Table 1.2). Other studies have 
mirrored these findings.??-74 In a review of 21 
studies that compared the prevalence of inconti- 
nence based on frequency, age, and gender, Thom 
found that incontinence was 1.3- to 2 times more 
common in older men and women.” Overall 
reported rates were higher if in-person interviews 
were used for datacollection. 

In the United States, more than 13 million 
adults and children experience incontinence. 
This accounts for 1 in 20 of the population, with 
over half of all cases occurring in women. In a 
study of American women the prevalence of UI 
in those over the age of 65 years was 35%, while 


in those under 65 years it was 10%.) In a similar 
study of men, the prevalence of UI was 22% in 
those over 65 years and 1.5% in those under 
65 years. Although the prevalence of inconti- 
nence was generally higher in the elderly and the 
institutionalized (30-50% of all adults), it affects 
many young people, too, but it usually disap- 
pears naturally over time, which suggests that 
incontinence, for some people, may be a normal 
part of growing up. 


1.3. Prevalence of Urinary 
Incontinence in Women 


Urinary incontinence is more common in 
women, but few seek medical advice, because 
they consider their symptoms to be slight and 
not worth reporting.***” Some recent epidemio- 
logical studies described below give an indication 
of the prevalence of incontinence in women and 
what factors may be involved. 

A study of 2,900 Italian women aged between 18 
and 50 years found that the overall prevalence of 
UI was 20% and it increased steadily with age.”* In 
women between 25 and 30 years, the incidence of 
UI was 10%, but that increased to 23% for women 
between 35 and 40 years and 35% for women 
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between 45 and 50 years. Of the 20% of women 
who experienced UI, 83% reported symptoms of 
stress incontinence, 44% symptoms of urge incon- 
tinence, and 47% noticed that the start of their 
incontinence problem coincided with the delivery 
of a baby.”* Surprisingly, only 20% of these women 
had seen a doctor about their problem. A much 
larger study of 28,000 women over the age of 20 
years conducted in Norway yielded similar 
figures.”° The authors found the overall prevalence 
of UI to be 25%. Even in younger women, aged 20 
to 24 years, 10% reported minor symptoms of 
incontinence. In women over 50 years old, the 
prevalence was 30%. Most of these women 
reported moderate or severe symptoms.” A similar 
age-related prevalence of UI (35% in women over 
50 years old) was reported in an Austrian study of 
1,262 women.*° Of the women who suffered from 
UI, 66% stated that the quality of their life was 
impaired because of their incontinence.*” 


1.3.1 Parity 


Parity is another important factor in the prevalence 
of incontinence.'® A recent study in the United 
Kingdom looked at the incidence of UI before, 
during, and after pregnancy in 492 primiparous 
women.*! The prevalence of UI pre pregnancy was 
3.5%. During pregnancy, it rose staggeringly to 
36%, but within the first 3-5 days after birth, it 
dropped to 14%, a figure that was sustained at 3 
months post delivery. Two features of this study 
were of great interest: the high prevalence of incon- 
tinence during pregnancy and the persistence of UI 
symptoms for at least 3 months if women experi- 
enced incontinence in the first few days of the post- 
natal period. Yet, the impact of incontinence was 
small in this study, as most women reported that it 
only had “a little” effect on their lives.*! 

In a longitudinal study of 4,214 parous 
women carried out over 6 years in the United 
Kingdom and New Zealand, the impact on 
women’s lives was greater.*” The prevalence of 
persistent UI (at 3 months and 6 years after 
index birth) was 24% overall, with caesarean 
births being a protective though not a preventa- 
tive factor, as 14% of women who had exclusive 
caesarean births had persistent UI. There were 
no significant associations between persistent 
UI and operative vaginal delivery, but there 


were significant associations with increasing 
number of births and older maternal age.” 


1.4 Prevalence of Ul and Other 
Factors 


Other anecdotal accounts suggest that the preva- 
lence of UI may be adversely affected by strict 
toilet training practices in childhood,**** obesity, 
and a previous history of hysterectomy.*> It may 
occur less in certain races such as African- 
Americans and Asian-Americans when compared 
to white Americans***” and may be affected by 
socioeconomic factors. 

In a study of 863 Andorran women (prevalence 
of UI was 37%), UI was perceived as a far more 
bothersome and disabling condition by working, 
middle-class women than in other socioeconomic 
groups.*> Women in this particular group are 
more limited by UI and less likely to seek medical 
advice. Socioeconomic status also was implicated 
when trying to explain racial differences in UI 
knowledge.*” In a study of Caucasian and ethnic 
minority women in California, UI knowledge was 
statistically higher among the Caucasian group 
until the scores were adjusted for socioeconomic 
status; this showed no statistically significantly 
differences among the different racial groups,” 
which may be an important consideration when 
developing UI educational programs. Cultural 
norms in certain societies, such as different sports 
undertaken by female athletes, also affect UI 
prevalence.!?%° A series of studies found that a 
large number of athletes suffered from urine 
leakage during exercise, ranging from 6 to 67%, 
depending on the study and on the sport. The 
highest rate of urine leakage observed was among 
gymnasts.” Interestingly, these women only expe- 
rienced urinary leakage during intense physical 
exercise but not when coughing or sneezing.” 


1.5 Conclusion 


All UI prevalence studies give an indication of the 
number of people who are managing this condi- 
tion at any given time and all show how large a 
problem UI can be, particularly in the elderly. 


Due to increasing longevity, it is anticipated that 
there would be a greater demand for continence 
services. The cost of these services, which can 
account for over 2% on the national health 
budget,***! need to be contained. The only way to 
achieve this is by raising awareness and improv- 
ing our knowledge of UI, understanding the risk 
factors and instituting preventative strategies, and 
improving our service provision by acquiring 
accurate epidemiological data by using validated 
questionnaires. By using these comprehensive 
methods, we can meet this economically challeng- 
ing problem. 
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2 
Anatomy 


UM Peschers and JOL DeLancey 


The pelvic floor is a complex structure, having 
not only to allow the passage of urine or stool at 
appropriate times but also to preserve continence 
daily. It is necessary for sexual activity, concep- 
tion and fertility and is also the birth passage at 
the time of vaginal delivery. 

The following descriptions offer a brief overview 
of some clinically relevant aspects of pelvic floor 
structure that help us to understand the normal 
and abnormal behaviour of this system. 


2.1 Female Pelvic Anatomy 


2.1.1 Pelvic Viscera 


The lower urinary tract can be divided into the 
bladder and urethra. At the junction of these two 
continuous yet discrete structures lies the vesical 
neck. The bladder consists of the detrusor muscle, 
which is covered by a serosa layer at its dome and 
lined by a submucosa and transitional epithelium. 
Two prominent bands on the dorsal aspect of the 
bladder that are derived from the outer longitudi- 
nal layer pass beside the urethra to form a loop 
on its anterior aspect, called the detrusor loop.! 
On the anterior aspect of this loop, some detrusor 
fibres leave the region of the vesical neck and 
attach to the pubic bones and pelvic walls; these 
are called the pubovesical muscles. 

The trigone is a structure at the bladder neck 
whose visible apices are formed by the ureteric 
orifices and the internal urinary meatus. The 
urethra is a complex tubular viscus with its upper 
third clearly separate from the vagina and the 


TABLE 2.1. Topography of urethral and paraurethral structures 





Approximate 





location Region of the urethra Paraurethral structures 
0-20 Intramural urethra Urethral lumen traverses the 
bladder wall 
20-60 Midurethra Sphincter urethrae muscle 
Pubovesical muscle 
Vaginolevator attachment 
60-80 Perineal membrane Compressor urethrae muscle 
Urethrovaginal sphincter 
muscle 
80-100 Distal urethra Bulbocavernosus muscle 





lower two-thirds intimately connected to the 
lower anterior vaginal wall. Embedded within its 
substance are a number of elements that are 
important to lower urinary tract dysfunction,’ 
summarised in Table 2.1. 


2.1.2 Striated Urogenital Sphincter 


The outer layer of the urethra is formed by the 
muscle of the striated urogenital sphincter 
(Fig. 2.1). In its upper two-thirds, the sphincter 
fibres lie in a primarily circular orientation; dis- 
tally, they leave the confines of the urethra and 
either encircle the vaginal wall as the urethrovaginal 
sphincter, or extend along the inferior pubic ramus 
above the perineal membrane (urogenital diap- 
hragm) as the compressor urethrae. 

The sphincter is composed largely of slow- 
twitch muscle fibres,’ which are well suited to 
maintaining the constant tone as well as allowing 
voluntary increases in urethral constriction when 
increased closure pressure is needed. In the distal 
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FicurE 2.1. Sagittal section (a) and axial section (b) of a female urethra. [Strohbehn K, DeLancey JOL. The Anatomy of Stress 
Incontinence. Operative Techniques in Gynecologic Surgery 1997; 2: 5-16.] 


2. Anatomy 


urethra, this striated muscle compresses the 
urethra from above, and proximally, it constricts 
the lumen. It has been suggested that it is respon- 
sible for approximately one-third of resting 
urethral closure pressure.* 


2.1.3 Urethral Smooth Muscle 


The smooth muscle of the urethra is contiguous 
with that of the trigone and detrusor. The fibres 
of the inner layer are directed longitudinally and 
are surrounded by a thinner circular layer. The 
smooth muscles lie inside the striated urogenital 
sphincter muscle, and are present throughout 
the upper four-fifths of the urethra. The 
configuration of the circular muscle suggests a 
role in constricting the lumen, and the longitudi- 
nal muscle may help shorten and funnel the 
urethra during voiding although its exact func- 
tion is not known. 


2.1.4 Submucosal Vasculature 


Lying within the urethra is a well-developed vas- 
cular plexus which is more prominent than 
expected for the ordinary demands of so small an 
organ.° The flow of blood into the large venules 
can be controlled, assisting in forming a water- 
tight closure of the mucosal surfaces. 


2.1.5 Mucosa 


The mucosal lining of the urethra is continuous 
with the transitional epithelium of the bladder 
and with the squamous epithelium of the 
vestibule below. The mucosa is hormonally sensi- 
tive and under-goes significant change depending 
on its state of stimulation. 


2.1.6 Vesical Neck 


The vesical neck is the area at the base of the blad- 
der, where the urethral lumen passes through the 
thickened musculature of the bladder base. 
Therefore, it is sometimes considered as part of 
the bladder musculature, but also contains the 
urethral lumen studied during urethral pressure 
profilometry. It is a region where the detrusor 
musculature, including the detrusor loop, sur- 
rounds the trigonal ring and the urethral meatus. 
The vesical neck has come to be considered sepa- 
rately from the bladder and urethra because of its 
unique functional characteristics. 
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2.2 Vagina and Uterus 


The distal third of the vagina is fused with 
the urethra anteriorly, to the perineal body poste- 
riorly and the perineal membrane and levator ani 
muscles laterally; it is lined with stratefied non- 
keratininzing squamous epithelium. The support 
of the vagina varies at different levels. In the 
upper third of the vagina, it is suspended on its 
lateral wall to the pelvic sidewall by the para- 
colpium, an ill-defined body of connective tissue 
that also contains smooth muscle, elastic fibres, 
nerves and vessels. The cervix is directly con- 
nected to the vaginal wall. Posterior to the cervix, 
the vaginal wall is covered on its dorsal wall with 
the perineum of the cul-de-ac. As the vagina is 
directed posteriorly in a normal woman, the 
upper third of the vagina and the cul-de-sac are 
closed like a flap-valve by intraabdominal pres- 
sure by being compressed against the rectum and 
levator plate. The middle of the vagina is con- 
nected laterally to the pelvic walls by the pubocer- 
vical and rectovaginal fascias. 


2.2.1 


The rectum is located posteriorly in the pelvis and 
is composed of a mucosa, a submucosa, a circular 
and a longitudinal layer of smooth muscle and a 
serosa. The anterior wall of the rectum is located 
directly adjacent to the posterior vaginal wall. 

The anal sphincters are a complex system for 
faecal continence, with the anal canal having a 
pressure level to secure a waterproof closure. The 
innermost layer is the mucocutaneous lining of 
the anal sphincter complex. The mucosa is sur- 
rounded by the internal anal sphincter muscle, a 
thickened prolongation of the circular smooth 
muscle layer of the bowel. The function of the 
internal anal sphincter has been discussed for 
decades, just as the detailed anatomy of the anal 
canal was a subject of debate. Currently the inter- 
nal sphincter is thought to be responsible for 75% 
of resting pressure of the anal sphincter system.®” 
The smooth muscle of the internal sphincter is 
well suited to its job of generating a constant 
tension over long periods of time. Between the 
internal and the external anal sphincter are the 
fused longitudinal fibres of the intestinal wall and 
levator ani muscles that continue into the 
superficial part of the external anal sphincter 


Rectum and Anal Sphincters 
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Figure 2.2. Levator ani muscles seen from below. That portion of the pubovisceral muscle which inserts into the rectum and forms a 


“U" behind it is called the puborectalis. 


muscle. The external anal sphincter composition 
has been discussed for a long time, and several 
anatomic models have been proposed.*-!° In our 
opinion, supported by studies of sectional 
anatomic specimens, the external sphincter is 
mainly composed of two parts: a deep part and a 
superficial part, separated by a connective tissue 
layer. The superficial part forms a round structure 
at the edge and below the caudal end of the inter- 
nal sphincter. Both parts send connective tissue 
fibres to the tip of the coccyx. In the female the 
external anal sphincter is shorter anteriorly than 
posteriorly." 

The third part of the anal continence mechan- 
ism is the puborectalis muscle that forms a sling 
around the rectum. The puborectalis muscle and 
the deep part of the external sphincter muscle 
form the characteristic double bump in a sagittal 
image (Fig. 2.2). 

The internal anal sphincter is responsible for 
the maintenance of resting pressure, but both 
the external anal sphincter and the puborectalis 
muscle actively contract and thereby increase 
anal pressure in situations of faecal urgency. It 
is well accepted that childbirth may lead to neu- 
rogenic damage to the innervation of the exter- 
nal anal sphincter’ and to disruption of the 


internal and external sphincters.14 However, 
little is known about the impact of vaginal 
delivery on internal sphincter innervation and 
function. Resting anal sphincter tonus is associ- 
ated with internal sphincter function and is 
known to be lower in women after vaginal birth 
complicated by a third-degree perineal tear 
compared to controls without rupture of the 
sphincters.!5 


2.3 Pelvic Floor Muscles 


2.3.1 Levator Ani Muscle 


The levator ani muscle provides the main mus- 
cular support for the pelvic organs and is of 
crucial importance for pelvic floor re-education. 
It can be divided into two parts: the pubovisceral 
muscle and the ileococcygeal muscle.'° On its 
inferior and superior surfaces the levator ani 
muscle is covered by connective tissue, which 
forms respectively the inferior and superior 
fascia of the levator ani fascia. The layer formed 
by the muscle and its fascial layers (superior 
and inferior) is referred to as the “pelvic 
diaphragm”. 
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The pubovisceral muscle is a thick U-shaped 
muscle, which arises from the pubic bones on 
either side of the midline. It passes behind the 
rectum forming a sling-like arrangement and 
also attaches to the walls of the vagina, perineal 
body and anal sphincter complex (Fig. 2.2). 

Laterally, the iliococcygeus arises from a 
fibrous band on the pelvic wall (arcus tendineus 
levator ani) and forms a relatively horizontal 
sheet that spans the opening within the pelvis 
and provides a shelf on which the organs may 
rest (Fig. 2.3). 

The pubovisceral muscle has several compo- 
nents. Clinicians have often referred to the entire 
pubovisceral muscle by the term pubococcygeus. 
This term is somewhat misleading because it 
signifies a muscle that would connect two rela- 
tively immovable structures (pubis and coccyx). 
Functionally it therefore cannot contribute to 
any lifting of the pelvic organs, but might con- 
tribute to pelvic support by isotonic contraction. 
The puborectalis portion of the pubovisceral 
muscle passes beside the vagina, with some 
attachment to the lateral vaginal walls. The 
muscle then continues dorsally where some 
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fibres insert into the rectum between the inter- 
nal and external sphincter while others pass 
behind the anorectal junction. The vagina 
attaches to the medial portion of the pubovis- 
ceral muscle and the fibres between the vagina 
and pubic bone are referred to as the pubovagi- 
nalis muscle. These muscle fibres are responsible 
for elevating the urethra during pelvic floor 
muscle (PFM) contraction; this occurs because 
the muscle is connected to the fascia supporting 
the urethra, rather than because the muscle goes 
to the urethra itself (Fig. 2.4). 

The iliococcygeal muscle is a sheet of muscle 
that spans the pelvis from the arcus tendineus 
levator ani on one side to the other, passing 
dorsal to the anorectum and anal sphincter. The 
pubococcygeus is the most cephalic portion of 
the levator and passes from the pubic bones to 
insert on the inner surface of the coccyx and 
comprises only a small portion of the overall 
levator complex. Some fibres also pass to the anal 
canal and behind the rectum. The term pubococ- 
cygeus is often used by gynaecologists to refer to 
the entire pubovisceral muscle and pubococ- 
cygeus muscle. 


detrusor loop 
urethral sphincter 


urethrovaginal sphincter 


compressor urethrae 


bulbocavernosus muscle 


Figure 2.3. Lateral view of the pelvic organs and their relation to the pelvic floor. 
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Figure 2.4. Drawing of the urethra (U), vagina (V) and levator ani muscles (LA) just below the vesical neck. The pubovesical muscles 
(PVM) can be seen anterior to the urethra and the periurethral vascular plexus (PVP) and attach to the arcus tendineus fasciae pelvis 
(ATFP). Urethral supports (USu) run underneath (dorsal to) the urethra and vessels. Some of its fibres (MAt) attach to the muscle of the 
levator ani (LA), while others (FAt) are derived from the vaginal wall and vaginal surface of the urethra (U) and attach to the superior 
fascia of the levator ani (SFLA). [DeLancey JOL. Pubovesical Ligament: A separate structure from urethral supports. Neurourol Urodyn 


1989; 8: 53-61.] 


The levator ani muscles are composed of stri- 
ated muscle. It is known that two-thirds of the 
fibres are type I (slow-twitch) muscle fibres? 
responsible for the resting tonus of the levator 
ani muscle. One-third of the fibres are type II 
(fast-twitch) fibres which are thought to act when 
a quick, powerful contraction is needed. 


2.3.2 Perineal Membrane 


The perineal membrane (urogenital diaphragm) 
is a relatively thin layer underneath the pelvic 
diaphragm. Triangular, with the tip directed an- 
teriorly, it lies at the level of the hymenal ring, 
and attaches the urethra, vagina and perineal 
body to the ischiopubic rami. It mainly consists 
of a connective tissue membrane, with muscle 
lying immediately above.!’” The striated muscle 
fibres associated with the perineal membrane 
(compressor urethrae and urethrovaginal sphinc- 
ter) act to constrict the distal urethra and have 
been discussed with that organ. 


2.3.3 Bulbocavernous Muscles 


The bulbocavernous muscles, the most distal 
muscular layer of the pelvic floor, merely have 
sexual function and do not provide pelvic floor 
support. 


2.4 Anatomic Basis of Urinary 
Continence 


The two factors important to urinary continence 
during increases in abdominal pressure are ure- 
thral constriction by the muscles of the urethral 
wall and urethral stabilisation by the PFM during 
stressful events. The urinary continence mecha- 
nism is complex, still not completely understood 
and based on the functional co-ordination of 
several parts of the pelvic floor. 

The primary basis for continence is the urethra 
whose wall contains small muscles (striated uro- 
genital sphincter and urethral smooth muscles) 
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that are able to generate intraurethral pressure. 
The support of the urethra is determined by the 
surrounding suspending structures and by the 
state of relaxation or contraction of the levator 
ani muscle. Voluntary contraction of the levator 
ani muscle causes bladder neck elevation and 
voluntary relaxation causes it to be lowered - this 
is easily visualised on perineal ultrasound. The 
urethra and the levator ani muscle are connected 
to each other by the arcus tendineus levator ani. 

The role of the urethral supportive tissue’s 
connection to the levator ani is important for the 
following reasons: 


« The resting position of the proximal urethra is 
high within the pelvis, some 3 cm above the infe- 
rior aspect of the pubic bones.'* Maintenance of 
this position would best be explained by the 
constant muscular activity of the levator ani.’ 

¢ In addition, the upper two-thirds of the 
urethra is mobile?°-?? and under voluntary 
control. 

« At the onset of micturition, relaxation of the 
levator ani muscles allows the urethra to 
descend, which obliterates the posterior ure- 
throvesical angle. Resumption of the normal 
tonic contraction of the muscle at the end of 
micturition returns the vesical neck to its 
normal position. Some of the control of the 
proximal vesical neck’s position and mobility, 
therefore, must come from activity of the 
levator ani muscles and connections of the 
periurethral tissues to the fibrous elements of 
the pelvic wall (ligaments and fasciae). 


From these observations, it seems that the 
support of the urethra involves both voluntary 
muscle and inert elements.”*4 Observations that 
patients with stress incontinence have neurologi- 
cal damage to the pelvic floor support the impor- 
tance of the levator ani to urinary continence.” 
Functionally it has been shown that when the 
PFM are paralysed there is a decrease in conti- 
nence.”© There does not appear to be a one-to-one 
relationship between denervation and stress 
incontinence, and so the relative role of the mus- 
cular and fascial tissues in urethral support 
remains incompletely defined. The anterior 
vaginal wall and urethra arise from the urogenital 
sinus, and are intimately connected. The support 
of the urethra depends not on attachments of the 
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urethra itself to adjacent structures, but on the 
connection of the vagina and periurethral tissues 
to the muscles and fascia of the pelvic wall. On 
either side of the pelvis, the arcus tendineus fascia 
pelvis is a band of connective tissue attached at 
one end to the lower one-sixth of the pubic bone, 
1 cm from the midline, and at the other end to the 
ischial spine. In its anterior portion this band lies 
on the inner surface of the levator ani muscle 
which arises some 3 cm above the arcus tendineus 
fasciae pelvis. Posteriorly, the levator ani arises 
from a second arcus, the arcus tendineus fasciae 
levatoris ani, which fuses with the arcus tendineus 
fasciae pelvis near the spine. 

It is the urethral supportive structures rather 
than urethral position that is crucial for the main- 
tenance of urinary continence. Simulated 
increases in abdominal pressure in anatomic 
specimens reveal that the urethra lies in a posi- 
tion where it can be compressed against the sup- 
porting hammock consisting of the connective 
tissue layer of the anterior vaginal wall and the 
lateral suspension structures connecting it to the 
levator ani muscle (Fig. 2.5).*4 In this model, it is 
the stability of this supporting layer rather than 
the height of the urethra that determines stress 
continence. In an individual with a firm support- 
ive layer the urethra is compressed between 
abdominal pressure and pelvic fascia in much the 
same way that you can stop the flow of water 
through a garden hose by stepping on it and com- 
pressing it against an underlying concrete path. If, 
however, the layer under the urethra becomes 
unstable, the opposing force that causes closure is 
lost and the occlusive action is diminished. This is 
analogous to trying to stop the flow of water 
through a garden hose resting on soft soil. 


2.5 Pelvic Organ Support 


Pelvic floor function is understandable only 
through knowledge of the fascial connection 
between muscles and viscera. The ligaments and 
fascia of the pelvic floor are composed primarily 
of loose connective tissue, smooth muscle, elastic 
fibres, blood vessels and nerves. They resemble a 
mesentery more than a skeletal ligament. This is 
an important concept to keep in mind when the 
function of these structures is discussed. 


16 








Endopelvic 
fascia 
Anterior vaginal wall 


Rectum 


External anal 


sphincter i 
P Perineal 


membrane 


The top layer of the pelvic floor is provided by 
the endopelvic fascia that attaches the pelvic 
organs to the pelvic walls thereby suspending the 
pelvic organs,”’~*? it will be referred to as the vis- 
cerofascial layer. The endopelvic fascia is a con- 
tinuous mass of tissue with different thickened 
parts attaching the uterus and the vagina to the 
pelvic sidewall. 

Withstanding constant forces is not the main 
function of ligaments. Connective tissue is not 
suited to withstanding gravitational forces over 
a long period of time. If the ligaments and 
fasciae within the pelvis were subjected to the 
continuous stress imposed on the pelvic floor by 
the great weight of abdominal pressure, they 
would stretch. It is therefore illogical to believe 
that pelvic floor ligaments are the primary 
factors that prevent the uterus and the vagina 
from prolapsing. The fact that these ligaments 
do not limit the downward movement of the 
uterus in normal healthy women is attested to 
by the observation that the cervix may be drawn 
down to the level of the hymen with little 
difficulty.*° As in other parts of the body, it is 
the muscular tonus that holds the organs in 
place. The opening within the levator ani muscle 
through which the urethra and vagina pass (and 
through which prolapse occurs) is called the 
urogenital hiatus of the levator ani. The rectum 
also passes through this opening, but because 
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Figure 2.5. Lateral view of the pelvic floor struc- 
tures related to urethral support seen from the 
side in the standing position, cut just lateral to 
the midline. [DeLancey JOL. Structural support of 
the urethra as it relates to stress urinary inconti- 
nence: the hammock hypothesis. Am J Obstet 
Gynecol 1994; 170: 1713-23.] 


Arcus tendineus 
fascia pelvis 


evator ani 


the levator ani muscles attach directly to the 
anus and external anal sphincter it is not 
included in the name of the hiatus. The hiatus is 
therefore bounded ventrally (anteriorly) by the 
pubic bones, laterally by the levator ani muscles 
and dorsally (posteriorly) by the perineal body 
and external anal sphincter. The normal tonic 
activity of the levator ani muscle keeps the uro- 
genital hiatus closed. On contraction, the 
levator ani squeeze the vagina, urethra and 
rectum closed by compressing them against the 
pubic bone, and lift the floor and organs in a 
cephalic direction. 

The levator ani muscles constantly contract!® 
and close the lumen of the vagina. This con- 
stant action eliminates any opening within the 
pelvic floor through which prolapse could 
occur, and forms a relatively horizontal shelf on 
which the pelvic organs are supported.*!*? In 
the healthy female the vagina is directed poste- 
riorly; the upper part of the vagina is therefore 
located above and on the levator ani muscle 
plate. Girls born with neurogenic deficits of 
pelvic floor innervation such as spina bifida are 
known to develop pelvic organ prolapse at a 
young age. 

This support of the uterus has been likened to 
a ship in its berth floating on the water attached 
by ropes on either side to a dock.*4 The ship is 
analogous to the uterus, the ropes to the 
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ligaments, and the water to the supportive layer 
formed by the pelvic floor muscles. The ropes 
function to hold the ship (uterus) in the centre of 
its berth as it rests on the water (PFM). If, 
however, the water level were to fall far enough 
that the ropes would be required to hold the ship 
without the support of the water, the ropes 
would all break. The analogous situation in the 
pelvic floor involves the PFM supporting the 
uterus and vagina, which are stabilised in posi- 
tion by the ligaments and fascias. Once the PFM 
become damaged and no longer support the 
organs, the connective tissue fails because of 
overload. 


2.6 Male Pelvic Anatomy 


Urinary and faecal incontinence are frequent in 
females, but less common in males. Pelvic organ 
prolapse is virtually unknown in men. This might 
be explained by two basic anatomic differences. 
Men do not have the genital hiatus of the vagina 
through which pelvic organ prolapse occurs, and 
the male urethra is significantly longer and 
thereby better able to provide continence. Male 
stress urinary incontinence mainly occurs when 
the urethral sphincter is damaged during prosta- 
tic surgery. 

The male urethra extends from the bladder 
neck to the external meatus at the end of the penis 
and is divided into three portions: the prostatic, 
the membranous and the spongy. The prostatic 
portion is widest and passes through the prostate 
gland; the membranous part is the shortest and 
narrowest extending between the apex of the 
prostate and the bulb of the corpus spongiosum; 
the spongy portion is the longest section and is 
contained in the corpus spongiosum. The male 
urethra is composed of a continuous mucous 
membrane lined with transitional epithelium. The 
submucous tissue consists of a vascular erectile 
layer surrounded by a layer of circular smooth 
muscle separating the mucous membrane and 
submucous tissue from the tissue of the corpus 
spongiosum. 

In terms of urinary incontinence the prostate 
gland plays an important role. Its enlargement 
(benign prostatic hypertrophy) causes voiding 
difficulties (obstructed voiding with poor flow, 
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dribbling and overflow incontinence). Radical 
surgical excision of the prostate for prostate 
cancer can lead to stress urinary incontinence. 
The prostate gland is a firm, partly glandular, 
partly muscular body located immediately below 
the vesical neck and around the commencement 
of the urethra. In shape and size it resembles a 
chestnut. It is located in the pelvic cavity behind 
the lower part of the pubic symphysis and rests 
on the rectum. It is easily palpated through the 
rectum, especially when enlarged. The prostate is 
immediately enveloped by a thin but firm fibrous 
capsule. It is separated from the rectovesical 
fascia by a venous plexus. The prostate gland is 
perforated by the urethra and the ejaculatory 
ducts that open into the prostatic part of the 
urethra. 

The two Cowper’s glands are located behind 
the fore part of the membranous portion of the 
urethra: they are small, rounded bodies the size of 
a pea. The excretory duct of each gland opens into 
a minute orifice on the floor of the bulbous part of 
the urethra. 

The penis consists of a root, body and extrem- 
ity (the glans penis). The root is connected to the 
os pubis and ischium by two strong fibrous 
processes, the crura. The suspensory ligament is a 
strong fibrous band that passes from the front of 
the pubic symphysis to the upper surface of the 
root of the penis. The penis is composed of a mass 
of erectile tissue enclosed in three cylindrical 
compartments: the two corpora cavernosa side by 
side along the upper side of the organ, and the 
corpus spongiosum surrounding the urethra. 


2.7 Neurogenic Basis of Continence 
and Micturition 


Continence and micturition are naturally contrary 
conditions. Because of the bladder’s dual func- 
tion of storage and elimination of urine, many of 
the neural circuits controlling micturition demon- 
strate phasic or switch-like patterns of activity, 
unlike other viscera.*> Their correct functioning 
reflects the summary of inhibitory and facilitative 
neural mechanisms which comprise highly 
complex central and peripheral, afferent (sensory) 
and efferent (motor) autonomic pathways that are 
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integrated and coordinated by cephalic control 
centres, spinal cord nuclei and infraspinal relay 
stations in peripheral ganglia.*° 

The following summary in mainly based on the 
work of Mahony et al., whose papers are highly 
recommended for further reading.*’-*? 

The sacral micturition reflex centre is the 
important “steering centre” for the regulation 
of micturition and continence. If it is underfacil- 
itated, voiding can be difficult to initiate or 
maintain. If it works properly, the patient can 
maintain continence and is able to void. If the 
sacral micturition reflex centre is overactive, this 
will result in detrusor overactivity and urgency. 
The ability to initiate micturition voluntarily, to 
empty the bladder completely and to maintain 
continence in situations when the pelvic floor is 
stressed is critically dependent on correct func- 
tion of storage and voiding reflexes. The storage 
reflexes are responsible for the maintenance of 
continence, and the voiding reflexes initiate and 
support complete bladder emptying. 

The neural reflex system is based on receptors 
that are located in the detrusor muscle, in the 
trigone, in the bladder neck, in the urethra and in 
the levator ani muscles. These receptors send 
afferent signals to the sacral micturition reflex 
centre or to the pontine micturition reflex centre 
(PMC) which is located in the brain stem. Cortical 
effects on these two centres are mainly facilitating. 

Mahony and co-authors described 12 main 
reflexes, 4 of which are storage reflexes, 7 are 
micturition reflexes and 1 stops voiding and rein- 
stalls the storage phase. 


2.7.1 


Increasing mural tension of the bladder wall 
activates the sympathetic detrusor-inhibiting 
reflex and also the sympathetic sphincter constric- 
tor reflex, leading to an increase in urethral pres- 
sure. The perineo-detrusor inhibiting reflex is 
activated by an increase of tension in the PFM, so 
a contraction of the levator ani muscles can induce 
an inhibition of the detrusor. Tension of the 
trigone or entrance of urine into the proximal 
urethra can activate the urethrosphincteric guard- 
ing reflex, resulting in an increase in tone of the 
external urethral sphincter. 


Storage Reflexes 
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2.7.2 Initation of Micturition and 
Continued Micturition 


The perineobulbar detrusor facilitative reflex is 
activated by voluntary increase of intra-abdomi- 
nal pressure through contraction of the 
diaphragm and the rectus abdominis muscles, 
and simultaneous relaxation of the pelvic floor 
muscles. This facilitates the sacral micturition 
reflex centre. Mural tension with increasing 
bladder volume activates the detruso-detrusor 
facilitative reflex, which has a strong facilitating 
impact on the pontine micturition reflex centre, 
which in turn facilitates the sacral micturition 
reflex centre. 


2.7.3 Maintenance of Detrusor Pressure 
During Micturition 


To secure complete bladder emptying, detrusor 
pressure has to be strong throughout micturition 
and the urethral sphincters have to remain 
relaxed. The latter is maintained by the detruso- 
urethral inhibitory reflex, which results in 
inhibitory impulses to the bladder neck and the 
proximal urethra. This is supported by the 
detruso-sphincteric inhibitory reflex inhibiting 
the striated sphincter. Both reflexes are activated 
by mural tension of the bladder wall. Receptors 
located in the urethra also contribute to complete 
bladder emptying. The urethro-detrusor facilita- 
tive reflex increases the excitability of the micturi- 
tion reflexes. The urethro-sphincteric inhibition 
reflex is activated by urine passage through the 
urethra and results in further relaxation of the 
urethral sphincters. 


2.7.4 Cessation of Micturition 


When the voiding process is terminated, contrac- 
tion of the PFM activates the perineobulbar 
detrusor inhibitory reflex. 

In summary, the function of the lower urinary 
tract is regulated by a complex neural control 
system located in the brain and spinal cord. This 
control system performs a simple switching 
circuit to maintain a reciprocal relation between 
the reservoir (bladder) and outlet (urethra and 
urethral sphincter).° 
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Epidemiology of Urinary Incontinence 


M Spiteri and V Khullar 


3.1 Introduction 

Epidemiology is the study of the distribution and 
determinants of a condition. Prevalence is the 
probability of having the condition within a 
defined population at a defined point in time, 
whereas incidence is the probability of developing 
the condition during a defined period of observa- 
tion. For further information on the prevalence of 
urinary incontinence, See Chapter 1. 

Epidemiological studies have attempted to 
determine the prevalence of incontinence in the 
general population and to isolate the specific risk 
factors common to incontinence sufferers. 
Unfortunately, such studies are limited by the 
reluctance of women to admit to incontinence, 
and consequently the true extent of this distress- 
ing problem probably is underestimated. 

Although urinary incontinence is considered 
to be a normal consequence of childbirth and 
ageing, many other factors are important in the 
development of this condition. Sex, age, ethnic- 
ity, smoking, constipation, obesity, connective 
tissue weakness, genital prolapse, and gynaeco- 
logical surgery all have been studied as potential 
aetiological factors. 

Urinary incontinence may be the end result of 
many different pathological processes and con- 
siderable research interest has focused on its 
accurate diagnosis and subsequent management. 
Central to all of these studies is the common clas- 
sification of lower urinary tract dysfunction pro- 
vided by the standardisation committee of the 
International Continence Society (ICS). The ICS, a 
multidisciplinary body of scientists and clinicians, 
first established a committee for the standardisa- 
tion of terminology in 1976. These standards have 


been revised and extended (see ICS web site: 
www.icsoffice.org) to keep pace with improve- 
ments in urodynamic techniques and have been 
adopted worldwide to provide a common frame- 
work for clinical and research work in the field of 
urinary incontinence. Unless otherwise stated all 
definitions referred to in this chapter conform to 
the standards recommended by the ICS. One 
must note however, that in all studies the terms 
used to define the condition, the time period of 
the study, the methods used to obtain the data, 
and the population as well as the location being 
surveyed must be carefully noted. Thus a commu- 
nity-based population would be different from 
that seeking medical attention. Such factors make 
comparison among studies difficult. 

The complex symptomatology of lower urinary 
tract dysfunction and the common presentation 
of predominantly mixed symptoms mean that 
diagnosis based on urinary symptoms alone often 
correlate poorly with urodynamic findings. Versi 
et al. analysed the value of urinary symptoms for 
the prediction of stress incontinence (SI) in 252 
patients and correctly diagnosed 81% of cases 
with a false-positive rate of 16%.! These findings 
have been confirmed by other investigators.” 


3.2 Incidence and Remission Rates 

Most epidemiological studies are cross-sectional 
but only longitudinal observations will determine 
the true natural history of incontinence. The most 
comprehensive longitudinal survey is limited to a 
population over 60 years of age.* The one-year 
incidence of incontinence for women was 22.4% 
and at the second-year follow-up the incidence 
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was 20.2%. The one-year remission rate was 
11.2% and for the second year of follow-up for 
women who reported incontinence during the 
first year, it was 13.3%.° In another series, the 
one-year incidence for young and middle-aged 
women was 3% and 6%, respectively. 


3.3 Risk Factors 


3.3.1 Ageand Gender 


Urinary incontinence is more common among 
women than men and its prevalence increases with 
age.>® Of significance, the prevalence of SI 
decreased with age, whereas urge incontinence 
increased in a population of 3,110 Danish women 
aged between 30 and 59 years.’ A problem encoun- 
tered by prevalence studies among older women is 
that many consider their urinary symptoms to be a 
normal part of the ageing process rather than a 
manifestation of disease. In a study by Gjorup et 
al., over 50% of patients over the age of 75 consid- 
ered their urinary symptoms to be normal.® 

Bladder function changes with age, with a fall 
in maximum bladder capacity in the eighth and 
ninth decades secondary to a decrease in bladder 
sensation.’ Additionally, nocturia becomes more 
common with advancing age. 

Fluctuations in oestrogen levels throughout 
the life of a healthy female have been shown to 
result in changes in lower urinary tract 
function.!°1! Menopause is associated with an 
increased incidence of urinary symptoms.” In 
addition, urinary tract infections become more 
frequent.'? At present the importance of oestro- 
gen deficiency compared to that of the ageing 
process per se is not clear. In a review of the lit- 
erature published from 1966 to 1997,!4 there was 
no difference in incontinence among pre- and 
postmenopausal women in some studies, 
whereas in others there was a reduced preva- 
lence following menopause. The effect of oral 
oestrogen on urinary incontinence also is con- 
troversial but has been reported to increase the 
prevalence of SI in some epidemiological 
studies.!>!6 These reports should be interpreted 
with caution and prospective randomised 
studies designed to investigate urinary inconti- 
nence are required. 


M Spiteri and V Khullar 


Physical conditions such as dementia, faecal 
impaction, decreased mobility, confusional state, 
drugs such as diuretics as well as hypnotics, heart 
failure, renal problems, diabetes as well as other 
metabolic and endocrine derangements result in 
additional causes of incontinence not frequently 
encountered by younger women. Many of these 
conditions are reversible and should be elicited by a 
thorough clinical history and physical examination. 
Improved life expectancy has resulted in a steady 
increase in the size of the elderly population and 
more research is required to alleviate urinary 
symptoms in this group of patients (See Chapter 5) 
as well as allow for the increase in financial cost 
of continence care. 


3.3.2 Ethnicity 


Inevitably, there are enormous biases in studies 
investigating the differences of medical conditions, 
not least of which are the differences in perception 
and reporting of urinary symptoms by women of 
various ethnic origins. Consequently, very few reli- 
able epidemiological data are available regarding 
the racial differences of incontinence. 

Bump et al. compared clinical and urodynamic 
parameters of 54 black and 146 white women 
referred for evaluation of incontinence and severe 
prolapse.'” The proportion of black and white 
patients with severe prolapse was similar, but 
there was a significantly lower prevalence of uro- 
dynamic SI (27% vs. 61%) and an increased 
prevalence of mixed incontinence (17% vs. 11%) 
as well as detrusor overactivity (DO) (56% vs. 
28%) in black women compared to white women. 

In 1977, Zacharin reported a low prevalence of 
uterine prolapse and SI in Chinese women. 
Dissections on cadavers showed differences in the 
pelvic supporting tissue in Chinese compared 
with Caucasian females.'® The general anatomic 
relationship of the levator ani muscles and 
urethra was similar to that found in Western 
women. The levator ani muscle bundles of the 
Chinese cadavers, however, were judged to be 
thicker and extended more laterally on the arcus 
tendineus than in white female cadavers. In addi- 
tion, the fascia of the pelvic diaphragm extending 
from the levator ani muscles to the posterior pub- 
ourethral ligaments was particularly dense. In 
1996, Brieger et al. reported that an audit of major 
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gynaecological surgery for benign conditions in 
five major public teaching hospitals in Hong 
Kong revealed that genital prolapse and/or 
urinary problems were not uncommon.'? These 
authors concluded that there appeared to have 
been a significant change in the prevalence of 
these two conditions in Hong Kong in the previ- 
ous 20 years. This apparent increase may repre- 
sent a legacy of Western diet or practices, as well 
as the consequent increase in longevity and in the 
standard of living in Hong Kong Chinese. 
Previous underreporting of the condition by 
women might play a significant role. 


3.3.3. Pregnancy and Childbirth 


Several studies reported a significant associa- 
tion between incontinence and_ parity.” 
Incontinence was less common among nulli- 
parous women of all ages, but no difference in the 
prevalence of incontinence was noted for women 
who had one, two, or three vaginal births.° 
Women who had four or more vaginal deliveries 
were more likely to report regular incontinence. 
The association of parity and incontinence mainly 
is due to an increase in the incidence of SI and 
postpartum DO and appears to be little affected 
by pregnancy or childbirth. Cardozo and Cutner 
showed an increased incidence of DO during 
pregnancy.”! Most symptoms, however, resolved 
postpartum. Many of the irritative bladder symp- 
toms of pregnancy do not appear to correlate with 
objective urodynamic diagnoses.” When women 
who had three elective caesarean sections were 
compared to age-matched women having three 
vaginal births, caesarean section was associated 
with a lower risk of urinary incontinence. Women 
in this study were selected from a London teach- 
ing hospital database of 40,000 women delivering 
between 1977 and 1998. The first vaginal delivery 
also was strongly associated with later surgery for 
SI in another study, but the effect of parity disap- 
peared with age.”’ In this same study involving 
27,900 women, the strongest association of incon- 
tinence was found in women aged 20 to 34 years 
(RR of 2.2; CI 1.2 ,2.6) in primiparous and multi- 
parous (RR 3.3; CI 2.4, 4.4) women. The associa- 
tion was weaker in women over 35 and under 64 
years with no association among women over 65 
years.” 
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Childbirth injury has been implicated as 
the major aetiologic factor in SI, and there is 
histological™* and electromyographic (EMG) evi- 
dence of injury to the pelvic floor postpartum.” 
Concentric needle EMG, pudendal nerve conduc- 
tion tests, and assessment of pelvic floor muscle 
(PFM) contraction using a perineometer were 
used by Allen et al.?° Re-innervation in the PFMs 
occurred in 80% of those studied. Women who 
had a long active second stage of labour and had 
heavier babies (over 3.4 kg) showed the most 
EMG evidence of nerve damage. Forceps delivery 
and perineal tears did not affect the degree of 
nerve damage seen. Data on the effects of specific 
obstetric factors such as instrumental vaginal 
deliveries, foetal weight, smoking or episiotomy 
are inconsistent. The mechanism by which dener- 
vation and other damage of the pelvic floor trans- 
lates into development of urinary incontinence or 
other pelvic floor disorders are not clear. 


3.3.4 Connective Tissue Factors 


Research has suggested that the collagen of women 
with prolapse and SI may be abnormal and predis- 
pose them to develop these conditions. In one 
study, abdominal wall collagen was stiffer in 
women with SI and collagen of the pubocervical 
fascia from SI women was weaker than that of con- 
tinent controls.“4 Type I collagen forms thick 
strong fibre units, whereas type III collagen forms 
thin, weak, and isolated fibres. Keane et al. per- 
formed periurethral biopsies on 30 nulliparous 
women with urodynamically proven genuine stress 
incontinence (GSI) and found a decrease in type I 
collagen compared to type III collagen, as well as a 
reduction in the total amount of collagen in GSI 
sufferers compared to continent controls.”” Other 
researchers reported similar findings among 
parous women with genital prolapse and GSI.”8 


3.3.5 Smoking, Obesity, and Constipation 


Any condition resulting in a chronically ele- 
vated intra-abdominal pressure is likely to 
increase the risk of developing or exacerbating 
SI. Obesity, smoking, chronic coughing, and 
chronic constipation have been suggested as 
important predisposing factors in the causation 
of urodynamic stress incontinence, although 
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insufficient data exist to refute or confirm these 
assumptions. In addition, surgery for urody- 
namic SI may be technically more difficult in 
obese patients with increased postoperative 
complications. Such predisposing factors also 
may increase the risk of recurrent incontinence, 
although again this is unproven and further 
research is required. 

Bump et al. studied 13 morbidly obese women 
before and after surgically induced weight loss. 
Weight loss resulted in a significant improvement 
in incontinence obviating the need for treatment 
of incontinence in the majority of women.” In a 
large case-controlled study the same researchers 
noted a two- to threefold increase in the incidence 
of all forms of urinary incontinence among ciga- 
rette smokers.*° Although the increased incidence 
of chronic chest complaints is likely to exacerbate 
SI, the effects of nicotine on the bladder require 
further evaluation. 

Spence-Jones et al investigated 23 women with 
SI, 23 with uterovaginal prolapse, and 27 control 
women. Straining at stool and an increased bowel 
frequency were significantly more common 
among women with SI and prolapse than among 
controls.*! 


3.3.6 Hysterectomy and Urinary 
Incontinence 


Incontinence may be a complication of hysterec- 
tomy but reports are inconsistent. There are many 
potential mechanisms of incontinence following 
hysterectomy, namely derangement of the bladder 
supports, pelvic nerve damage, as well as oestrogen 
deficiency resulting from concomitant oophorec- 
tomy. In addition, postoperative catheter care may 
be suboptimal and prolonged overdistension of the 
bladder resulting from urinary retention can lead 
to chronic bladder hypotonicity. Although cross- 
sectional studies showed an increase in urinary 
incontinence many years following hysterectomy, 
one prospective study reported no increased inci- 
dence of incontinence. 


3.3.7 Genital Prolapse and Urinary 
Incontinence 
Genital prolapse and urinary incontinence are 


common conditions, and therefore it is not surpris- 
ing to find both in some women. Anterior vaginal 
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prolapse may be the cause of voiding difficulties, 
and in one study 60% of women with severe genital 
prolapse but no urinary incontinence had underly- 
ing urinary incontinence revealed by urodynamic 
testing.*” Forty-one percent of their patients had 
urodynamic SI following reduction of the prolapse 
with a ring pessary. In the same study, 30% of 
women with either small or large cystoceles had DO 
and a higher percentage had symptoms of urge 
incontinence. Similarly, in another study, among 97 
women, 63% of patients with SI had genital pro- 
lapse while 62% of those with prolapse had urinary 
incontinence.* In contrast, the severity of the pro- 
lapse only showed a weak correlation with the 
degree of urine incontinence or any other symp- 
toms of pelvic floor dysfunction.** A decrease in 
urethral closure pressure with SI following prolapse 
surgery has been reported in other studies.*° 


3.3.8 Radiotherapy and Urinary 
Incontinence 


Radiotherapy is still frequently used for the treat- 
ment of locally invasive bladder or cervical 
cancer.*®” Subsequent frequency and urgency of 
micturition affect many patients, many years after 
treatment.** This is partly attributable to fibrotic 
bladder damage and partly to denervation super- 
sensitivity. The characteristic urodynamic findings 
are a reduced bladder capacity and low compliance. 


3.4 Conclusion 


Urinary incontinence has a high prevalence in 
the community and it impairs women’s quality 
of life. Few randomised trials attempted to 
prevent incontinence, namely during and after 
pregnancy. Pelvic floor physiotherapy was effec- 
tive at reducing incontinence.***° The results 
reveal that women with a greater awareness of 
their pelvic floor have greater voluntary contrac- 
tion of the pelvic muscles during physical exer- 
tion, thus improving continence. More studies 
are required in this field. 
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Physiotherapy for Children with Bladder 


and Bowel Disorders 


WE Bower 


4.1. Introduction 

Until recent times bladder and bowel problems 
in children were considered to be behavioural in 
origin and managed without consideration of 
underlying pathophysiology. With the growth of 
the field of paediatric urology a greater under- 
standing of the developing bladder has allowed 
targeted intervention. Physiotherapists are 
skilled in motor reeducation and the interaction 
between the autonomic and musculoskeletal 
systems, and with the addition of a thorough 
understanding of paediatric urinary and faecal 
disorders, are well placed to facilitate education 
and treatment of affected children and their 
families. 

There are two important differences between 
evaluating and managing bladder disorders in 
children versus adults. First, effective screening 
to identify underlying structural, urological, or 
neurological abnormalities is vital. Significant 
morbidity is seen in children with undetected 
anomalies and may range from vesicoureteric 
reflux through to structural bladder changes 
and ultimately renal failure.! Second, the 
urinary tract in children is dynamic and one 
dysfunction can merge into another disorder as 
the child grows and develops. Without adequate 
surveillance the therapist may miss such 
changes. For these reasons physiotherapy inter- 
vention as part of a multidisciplinary team is 
advised. 


4.2. Assessment 


Children presenting to physiotherapy require 
prior evaluation to exclude structural changes, 
current urinary tract infection (UTI), upper 
tract pathology, and neurological findings. 
This routinely includes physical examination 
(spine, abdomen, gait, reflexes, genitalia); 
kidney, ureter, bladder wall, spine, and gut 
ultrasound; uroflowmetry; and urine analysis. 
Investigations to clarify detrusor contractility 
and level of activity (ie, urodynamic evaluation), 
bowel transit time, and voiding and defaecation 
dyanamics are helpful but may be available 
only in tertiary referral centers. 

Most centres have devised a history proforma to 
facilitate the assessment procedure for paediatric 
incontinence. These therapist-administered ques- 
tionnaires identify coexisting symptoms that may 
not be initially reported by the child or family but 
are implicated in the underlying pathology. Where 
possible recently established standardised termi- 
nology for paediatric lower urinary tract dysfunc- 
tion? and bowel symptoms? should be utilised. 


4.2.1. Bladder and Bowel Diary 


The bladder and bowel diary, symptom score, 
quality of life measure, and Child Behaviour 
Checklist are easily administered clinic-based tools 
that provide the physiotherapist with baseline data. 
The ideal bladder diary covers a 48-hour period 
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and indicates fluid intake pattern, voiding fre- 
quency and amount, incontinence, 24-hour 
urine output, time spent asleep, nocturia 
episodes and amount voided, nocturnal enuresis 
and diaper weight, plus amount of first morning 
void.” In order to accurately evaluate bowel dys- 
function, which commonly includes infrequent 
passage of stool, a bowel diary of 14 days is 
required. Stool passage, size, shape, call to stool 
versus scheduled toilet visit, and soiling episodes 
are documented. 


4.2.2. 


Symptom scores have recently been advocated to 
identify lower urinary tract dysfunction, classify 
severity, and document response to treatment.*° 
While two such measures have been proposed 
and aspects of validity demonstrated, neither has 
yet demonstrated test-retest reliability or sensi- 
tivity to intervention. Urinary symptom scores to 
date do not include adequate evaluation of coex- 
isting bowel dysfunction, a difficult task given 
that constipation alone must meet a 3 to 5 point 
criteria and defaecation difficulty carries a 
measure of subjectivity. Clearly, symptom scores 
will evolve and in the near future will provide a 
useful evaluation tool. 


Symptom Scores 


4.2.3. 


Quality of life (QOL) measures are a validated 
way of measuring a patient’s perspective of 
their life situation® and can be used as potent 
outcome measures of symptom control follow- 
ing interventions, at times discriminating among 
treatment approaches. Recently a cross-cultural 
continence-specific paediatric quality of life 
measurement tool (PinQ) has been devised, 
tested psychometrically, and shown to be reliable 
under test-retest conditions when completed by 
children from age 6 years.”* This tool is currently 
undergoing sensitivity testing. 


Quality of Life 


4.2.4. Behaviour 


Since psychological disorders likely to limit inter- 
vention success are present in up to 40% of children 
with lower urinary tract symptoms, a screening 
questionnaire for problematic behaviours should 
be included in the physiotherapy assessment.? 
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The most common tool is the Achenbach Child 
Behaviour Checklist,!° which includes both parent 
and child components. Children with clinically 
relevant or genuine psychiatric comorbid behav- 
iours require preliminary and often concurrent 
counseling/psychotherapy to facilitate adherence to 
and efficacy of continence intervention. 


4.3. Symptom Sets 


Table 4.1 outlines the major symptom sets com- 
monly seen in children seeking help for bladder 
and/or bowel dysfunction. Children may present 
with more than one disorder or develop addi- 
tional symptoms, although frequently these sec- 
ondary symptoms have been present but not 
elicited during evaluation. For a thorough 
description of current understanding of the asso- 
ciated underlying pathophysiology the reader is 
referred to Nijman.? 

The various forms of nonstructural dysfunc- 
tion may have been acquired during the toilet 
training years, be a sequel to constipation and 
associated anal trauma, have developed during 
a period of dysuria, or be a reaction to unpleas- 
ant toilets that lack either privacy or hygienic 
conditions. Currently there is no evidence to 
suggest that the overactive bladder is norma- 
tive in neonates or children, although incom- 
plete emptying and voiding in discrete amounts 
may be a transient but normal physiological 
finding in infants. Less commonly lower 
urinary tract/bowel symptoms may occur sec- 
ondary to sexual abuse. 


4.4. Treatment Goals 


Physiotherapy aims to resolve the symptoms of 
childhood incontinence, urinary urgency, consti- 
pation, and faecal soiling and positively impact 
the grade of vesicoureteric reflux and frequency 
of urinary tract infections. Objectively, treatment 
aims to normalize voiding and defaecation 
dynamics by teaching pelvic floor and sphincter 
quiescence during elimination. A secondary aim 
is to regulate volume-appropriate bladder and 
bowel storage and train spontaneous emptying at 
this volume. 
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TABLE 4.1. Common symptoms sets in children with lower urinary tract symptom +/— bowel dysfunction 





Classification 


Parent/child complaint 


Findings (any or all) 





Simple overactive 
bladder 


Nocturnal enuresis 


Voiding dysfunction 


Dysfunctional 
elimination 


Giggle incontinence 


Vaginal entrapment or 
mechanical obstruction 


Voiding postponement 


Faecal soiling 


Constipation 


Wet episodes, urge posturing, 
frequent toileting, nocturnal 
enuresis (or nocturia) 

Wet bed (generally > 1 in 14 days) 


Wet episodes, urgency, UTI 


Wet episodes, urgency, infrequent 
voiding, faecal soiling, difficult or 
infrequent bowel actions 

Wet when laughing 


Wet clothes immediately or soon 
after toileting 


Child refuses to toilet when he/she 
obviously needs to 


More than a smear of stool in the underwear 
on a regular basis 

Opens bowel < 3 times per week, strains, often 
painful, +/— blood on toilet paper 


Urgency, urge incontinence, 
small voided volumes, 
frequent voiding, high flow rates 
Incontinence while asleep 
+/— bladder symptoms 
during the day 
Incontinence, urgency, 
recurrent UTI, constipation, 
alterations of flow, 
incomplete bladder emptying 
Incomplete/dysfunctional bladder emptying, 
sphincter/pelvic floor activity during void +/— 
defaecation, constipation 
Insensible or urge leakage 
during laughter 
Toilet position, labial compression/adhesion or 
incomplete removal of clothing 
induces symptoms 
Acquired/behavioural postponement of 
micturition until incontinence occurs; co- 
exisiting clinically relevant behavioural symptoms 
Poor rectal sensation, disordered defaecation, 
incomplete emptying +/— constipation 
Slow gut transit or dysfunctional defaecation 
dynamics 





4.5. Intervention Strategies 


Therapy begins with education of the child and 
family, exploring each person’s understanding of 
the lower urinary tract and explaining the child’s 
specific dysfunction. Visual aids that are age 
appropriate, backed up by written information 
for parents, are vital. Equally important is time 
spent debunking assumptions of an association 
between incontinence and low intelligence, 
naughtiness, dirtiness, or laziness. When the 
problem can be attributed to factors external to 
the child’s control, the child is a guilt-free and 
equal party able to collaborate in the treatment. 
Motivation is an integral part of intervention 
success, and it has been suggested that this can be 
explored by asking the child to identify three pos- 
itive and three negative aspects of having lower 
urinary tract dysfunction."’ A child who cannot 
conceive of any downside to his or her dysfunc- 
tion may not be ready to commence therapy. 
Physiotherapy intervention is multimodal, 
with initial strategies described as standard 
therapy versus full-spectrum therapy where all 


treatment options are offered. The distinction 
between approaches is immaterial and men- 
tioned only to clarify the terms as they appear in 
relevant publications. The basic premise of any 
intervention for lower urinary tract dysfunction 
is to facilitate routine bladder filling and unop- 
posed emptying. 


4.5.1. Fluids 


It has long been held that drinking relatively 
large volumes of water will normalize bladder 
storage capacity that has been impaired by an 
underlying overactive bladder. However, there is 
no evidence to support a curative association 
between high fluid intake and resolution of 
bladder symptoms in childhood. Increased 
drinking will not alter voiding mechanics per se 
nor normalize gut transit or defaecation dynam- 
ics. Regular hydration, however, will reverse vol- 
untary dehydration and dilute concentrated 
urine, thereby relieving some symptoms of irri- 
tative urgency and help reestablish a cycle of 
routine filling and emptying. 
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4.5.2. Voiding Interval 


Standardising a child’s voiding interval is funda- 
mental to any intervention. Voiding every 
2-3 hours prevents pelvic floor holding maneu- 
vers implicated in dysfunctional voiding, routine 
detrusor overdistension associated with incom- 
plete bladder emptying, and evolution of an over- 
active bladder into an underactive system. Routine 
voiding may also reestablish sensory awareness 
for age-appropriate volumes of urine. The crucial 
factor is that voiding should be unopposed by 
pelvic floor or urethral muscular activity. 


4.5.3. 


Physiotherapists are skilled at facilitating or 
retraining motor control. Children with urgency, 
dysfunctional voiding, or altered defaecation 
dynamics have often learned to alter the norma- 
tive pattern of pelvic floor and sphincter muscle 
relaxation during elimination. Initially a response 
to urgency induced by repeated detrusor pres- 
sure rises associated with an overactive bladder 
or as a voluntary withholding behaviour; in 
anticipation of pain, selective pelvic floor con- 
traction becomes routine. Successful retraining 
of elimination (emptying both bladder and 
bowels) begins with teaching pelvic floor muscle 
awareness, then effective contraction and relax- 
ation, followed by task specificity. Dysfunctional 
voiding is not an indication for pelvic floor 
muscle strength training. However, incontinent 
children with long-standing lung disease, obesity, 
or overactivity of upper abdominal muscles, such 
as in elite athletes, may have true pelvic floor 
muscle weakness and benefit from strength 
retraining. 


Motor Control 


4.5.4. Muscle Awareness 


Pelvic floor muscle awareness can be taught via a 
whole body approach, using techniques such as 
progressive relaxation, seated ball work, and 
known synergistic patterning. Once the child 
achieves some proprioception of pelvic girdle 
muscles, activity of the abdominal and corset 
muscles can be explained. A full-length mirror is 
helpful to demonstrate rectus and oblique activ- 
ity and active relaxation (often perceived as a 
lengthening) of the lower abdominal muscles. 
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It has been suggested that pelvic floor contrac- 
tion cannot occur during transverse abdominal 
relaxation and that the latter muscle can be 
monitored by palpation medial to the anterior 
superior iliac spines.” Thus, pelvic floor muscle 
relaxation with simultaneous abdominal relax- 
ation may be trained using visual feedback 
or self-palpation of the lower abdominal muscles 
that share a common fascia with the PF. 
A hand-held mirror may provide visual feed- 
back to a child who has difficulty understanding 
the concept of pelvic floor/perineal elevation 
and descent associated with contraction and 
relaxation. 


4.5.5. Biofeedback 


More commonly, bladder clinics utilise elec- 
tromyographic (EMG) biofeedback systems with 
electrodes placed on the perineum, around the 
anal sphincter, inside the anal canal, and on the 
abdominal wall.!* 14 Children learn propriocep- 
tion of the pelvic floor structures by observing the 
visual and auditory feedback when they attempt 
pelvic floor activity.!° More recent biofeedback 
units engage the child in motor control training 
by interfacing games with muscle activity.'° While 
positive gains have been reported from EMG 
biofeedback, it is often possible to use accessory 
muscles or other manouevres to generate the 
required pressures. A biofeedback system should 
always be used in conjunction with thorough 
instruction and supervision of motor activity 
during muscle training. 


4.5.6. Defaecation and Voiding Training 


Motor training is of little value if it is not accom- 
panied by application to the life situation, in this 
case, to voiding and defaecation. Since the 
sitting posture can be engineered to promote 
maximal pelvic muscle relaxation, all children 
may benefit from initial voiding training in the 
sitting position. Optimal positioning ensures 
adequate leg support, either by feet on the 
ground or the use of a footstool. Legs should be 
abducted to shoulder width, hips flexed, trunk 
extended but inclined forward, and elbows 
resting on knees. Active abdominal relaxation 
without valsalva precede the voiding effort. Real- 
time uroflowmetery can be used during the 


4. Physiotherapy for Children with Bladder and Bowel Disorders 31 


training voids to demonstrate the resultant flow 
curve and to identify any significant volumes of 
postvoid residual urine. Caution is needed when 
using voiding curves to identify voiding dysfunc- 
tion or its resolution as detrusor pressure during 
simple uroflowmetry is unknown. 

The adjunctive use of pelvic floor or abdomi- 
nal EMG during uroflow retraining displays the 
timing of relaxation efforts with respect to 
voiding. Abdominal or perineal ultrasound also 
may have a biofeedback role in voiding retrain- 
ing, since the position of the bladder base can be 
viewed during initiation of void and the early 
phase of flow. Obviously the limitation with this 
tool is that a reasonable volume of urine is 
required to allow visualisation. 

Home training of optimal voiding is currently 
limited, although use of both portable uroflow 
units and handheld EMG machines during week- 
ends has been proposed. Voiding technique 
should be reviewed frequently and the child 
offered more intense training if either voiding 
coordination or symptoms do not improve. 
Strategies proposed include half-day training 
with another age- and gender-matched patient 
followed by regular clinic reviews, a series of 
biofeedback sessions, hospitalisation for a week 
of intensive training, or attendance at a live-in 
bladder rehabilitation camp with other sufferers. 


4.5.7. 


Electrotherapeutic physiotherapy intervention is 
common in adults with urgency, urge incontinence, 
and stress leakage. Less frequently intravesical stim- 
ulation is offered for an underactive bladder. The 
underlying rationale is that therapy has a direct 
effect on the central nervous system by artificially 
activating neural structures, thereby facilitating both 
neural plasticity and normative afferent and efferent 
activity of the lower urinary tract. The application of 
current is also known to change the availability of 
neurotransmitters and in the case of bladder overac- 
tivity to both reduce cholinergic and increase beta 
adrenergic activity. In children with an overactive 
bladder, transcutaneous and percutaneous neuro- 
modulation delivered over either the sacral outflow 
or peroneal region of the ankle at a frequency 
between 10-25 Hz has proven a useful adjunctive 
treatment.'”-!° As yet there are no randomised 


Electrotherapy 


controlled trials of paediatric neuromodulation nor 
any predictors of efficacy; however, clinical 
improvements in the number of wet episodes and 
intensity of urgency have been reported. 


4.5.8. Clean Intermittent Catheterisation 


Where a child presents with infrequent voiding 
(1/2 urinary tract infections) and on evaluation is 
at risk of developing a decompensating bladder, 
it is useful to consider the inclusion of clean inter- 
mittent catheterisation.”® Usually taught by the 
team nurse, this technique prevents bladder 
overdistension and allows the detrusor muscle to 
begin a voiding contraction at a more appropriate 
length-tension ratio. The child is instructed to 
void at regular intervals and the residual volume 
of urine drained with catheterisation. Even quite 
young children can be taught to empty their 
bladder with clean intermittent catherisation 
(see Chapter 23). Over time both sensation of 
bladder fullness and contractile ability may 
improve. 


4.5.9. Bowel Dysfunction 


Bowel dysfunction is known to be associated with 
urinary incontinence, voiding dysfunction, and 
urinary tract infection,*)” although the precise 
mechanism of interaction remains unclear. All 
children should be questioned closely with 
respect to possible constipation or defaecation 
difficulty. Therapy aims to produce a second 
daily or daily pain-free bowel action with a 
clearly perceived call to stool that the child 
answers without withholding. Management will 
include training of unopposed defaecation with 
an optimal posture and effective abdominal 
activity. A child may require dietary changes, the 
addition of a bulking agent, stool softener, 
osmotic laxative, or enema. 


4.6. Summary 


Aside from purely therapeutic intervention the 
physiotherapist addresses specific issues raised 
by the child or family. This varies from finding 
solutions to situation-specific episodes of incon- 
tinence, containment advice, contact with the 
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school/teacher through to support of parents and 
caregivers. All empathic clinicians can foster a 
child’s psychological well-being, and through 
problem-solving and persistent effort actively 
enhance their quality of life. 
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The Ageing Lower Urinary Tract 
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5.1. Introduction 

The major problem defining the changes in lower 
urinary tract function associated with age, espe- 
cially in humans, has been that of ascribing cau- 
sation. Studies in aged humans have been 
typified by a lack of age-matched controls and it 
is only recently that to an extent this has been 
rectified. Since the first edition of this book there 
has been considerable advance in the under- 
standing of observed changes and this chapter 
will illustrate what is currently understood about 
age-related changes in lower urinary tract func- 
tion, drawing upon human data. 


5.2. Basic Architecture 
The bladder muscle (the detrusor) is made up of 
smooth muscle cells in bundles surrounded by a 
matrix of collagen and elastin. The smooth muscle 
cells are not arranged in any particular orientation; 
each is sheathed by a collagen sheet. These loosely 
join to unite the muscle bundles. Each individual 
myocyte is enclosed within its own collagenous 
matrix. This linkage enables the tension generated 
by myocytes to be transmitted across the entire 
muscle. Elastin fibres appear to be arranged in a 
loose network around these muscle fascicles.! 
Most studies concerned with changes associated 
with ageing in the bladder are derived from cross- 
sectional analysis of human bladder specimens, 
and thus ascribing the reported changes as being 
due to ageing is difficult. Most have noted an 
increase in bladder weight,?* and an increase in 
the collagen to smooth muscle ratio in the order 


of 20-30% in the elderly when compared to 
younger controls. The absolute increase in colla- 
gen appears to be greater for females.* The reason 
that the ratio does not fall in men may be due to 
the effect of bladder outflow tract obstruction 
causing associated detrusor muscle hypertrophy. 
There appears to be a change in the predominant 
form of collagen from type I to type III. This type 
forms more cross-linkages and contributes to an 
increased stiffness, resulting in the decreased 
compliance of the elderly bladder. These findings, 
once thought to be due to the influence of prosta- 
tic outflow tract obstruction, have been described 
both in the presence and absence of such obstruc- 
tion and are described in age-matched females.° 
Outflow tract obstruction is rare in women.° 

A reduction in the number of acetyl- 
cholinesterase-containing nerves in association 
with increasing age has been seen using 
microscopy and confirmed using polymerase 
chain reaction techniques. There was a negative 
correlation of receptor number with age in detru- 
sor muscle from men and a selective age-related 
decrease in mRNA for muscarinic M3 but not 
M2 receptors in both male and female bladders. 
These findings correspond with reports of 
decreased detrusor contractility with ageing.>7® 
In addition, there are data that show a reduction 
in the amount of acetylcholine released from the 
nerves of older bladders in response to muscle 
stimulation. Results from physiological and 
microdialysis experiments indicate that puriner- 
gic transmission increases with age, whereas 
cholinergic transmission decreases; this change 
appears to be implicated in the pathophysiology 
of detrusor overactivity (DO), a condition much 
more common in later life.?-!! 
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Activation of the adrenergic, beta-three 
receptor in maintaining relaxation of the 
human bladder during filling has been further 
elucidated. The population of these receptors 
decreases in association with increasing age, 
perhaps accounting for the reduction in 
bladder compliance in addition to the observed 
changes in the constitution of the bladder 
matrix.” 

The appearance of bladder wall trabecula- 
tion, initially thought to be associated with 
increasing age and the development of prostatic 
hypertrophy and outflow tract obstruction, is 
now almost invariably associated with DO.'** 
An increase in muscle cell size in association 
with outflow tract obstruction is generally 
described.'° Electron microscopy studies of 
bladder from the elderly have reported both a 
tight association between structural abnormal- 
ity, detrusor contractile function, and urody- 
namic diagnosis.!® These abnormalities are 
common to both elderly men and women and 
are reflected in the detrusor muscle, its intersti- 
tium, and in the surrounding nerves.!”!8 
However, other studies using a similar method 
have reported a random occurrence of these 
same ultrastructural changes throughout the 
elderly population, regardless of underlying 
diagnosis.!° It is difficult to reach a firm conclu- 
sion regarding the relevance of such described 
changes and there is clearly room for more 
work in this area. However, given that disease 
is likely to occur along a continuum, it is 
unlikely that such a clear distinction between 
ultrastructural abnormality and pathological 
diagnosis can be made. 


5.3. Functional Studies 

Much of the data regarding changes in lower 
urinary tract function are derived from studies of 
individuals with lower urinary tract symptoms 
who have undergone urodynamic studies. Data 
from community-dwelling continent individuals 
are sparse, but where they do exist, they tend to 
confirm the associations identified by other means. 
There is, as ever, a paucity of the definition of 
normal in later life and when compared to norms 
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from younger individuals only 18% of normal 
community-dwelling elderly men and women have 
been reported as having normal lower urinary tract 
function.”° There is an increase in the prevalence of 
people with urinary frequency in later life.”! 
Significant features are a reduced bladder capacity, 
an increased incidence of DO, an increased inci- 
dence of outflow tract obstruction, and alterations 
in renal function and water and solute excretion. 
The study of Pfisterer et al., however, while agree- 
ing with the findings of the majority of previous 
investigators, suggests that the commonly 
observed reduction in bladder capacity in later life 
may be due to the influence of patients with DO 
being included in many studies.” Factors unre- 
lated to the function of the lower urinary tract 
include concomitant cardiovascular, neurological, 
and musculoskeletal disease and the effects of drug 
therapy and environmental change, all of which 
promote an increased frequency of micturition in 
an attempt to avoid incontinence. 

Detrusor contractile function as measured in 
vivo by an index of maximal speed of muscle 
shortening (Figure 5.1), bladder capacity 
(Figure 5.2), and urinary flow rates (Figure 5.3) 
all appear to decline in association with greater 
age in both sexes, although the decline in con- 
tractile function is not so apparent in men.” 
Studies of contractile function of the bladder 
using urodynamic variables rely on measures 
using bladder pressures.”4”> There is a depend- 
ence of the relationship between pressure and 
flow upon bladder volume and variation during 
voiding due to the interaction of flow with the 
properties of the outflow tract. There are data 
that suggest that Q*, a measure of isotonic con- 
tractile function,*® is able to classify “fast” 
from “slow” contracting bladders and may 
accurately predict the occurrence of voiding 
difficulty following colposuspension for stress 
incontinence.?” However, the relationship 
between urodynamic measures and contractil- 
ity of the bladder has not been established. 

There is also an increase in the prevalence of 
incomplete emptying as demonstrated by the 
existence of a significant postmicturition residual 
volume of urine”® (Figure 5.4). In men, the pro- 
gressive enlargement of the prostate with age 
tends to dominate the behaviour of the urinary 
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Figure 5.1. Contractile function as measured by Q* in association with greater age in (a) men and (b) women with lower urinary tract 


symptoms, n = 157. 
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Figure 5.2. Increased age is associated with a reduction in bladder capacity. 


outflow tract, which accounts for up to half of all 
men suffering from outflow tract obstruction. ”° 
As obstruction increases, the bladder requires a 
greater contractile effort to overcome the effects 
of the obstruction; this eventually leads to a 
chronically overdistended bladder, which fails to 


empty effectively. In others acute urinary retention 
may develop. In women, the prevalence of inef- 
fective voiding is much lower, although in one 
community study the finding of a residual volume 
was commonplace, however the significance of 
this is questionable.”**° Detrusor overactivity is 
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Figure 5.3. Median (95% Cl) maximum flow rate for (a) men and (b) women with lower urinary tract symptoms in relation to greater age. 


80 


n=60 


Median residual as % of bladder capacity 
cS 





Age group (years) 


80 


Median residual as % of bladder capacity 
& 
oO 





0 20 30 40 50 #60 #70 80 90 
Age group (years) 


Figure 5.4. Postvoid residual volume of urine related to increasing age in (a) men and (b) women with lower urinary tract symptoms. 


conventionally thought to be associated with the 
development of outflow tract obstruction and is 
present in 43-86% of patients.*! This viewpoint 
has been reinforced by the fact that relief of the 
obstruction leads to bladder stability in a signifi- 
cant proportion of the population.” The inci- 
dence of overactive bladder (OAB) syndrome 
increases in association with age per se and is 
similar in females, except in the oldest-old when 
the symptoms predominate in men.*? 


In men with lower urinary tract symptoms, the 
likelihood of DO being the cause of these reaches 
85% in the eighth decade, regardless of outflow 
tract obstruction. The true incidence of sympto- 
matic DO is unknown due to the inherent diffi- 
culty of underreporting and the unreliability for 
cystometry to diagnose the condition, but it is 
estimated to be between 10 and 15% of men and 
women between 10 and 50 years, rising to 35% of 
those aged > 75 years.*4 
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Figure 5.5. Detrusor pressures at urethral opening and closure for 
women with stable bladders in association with greater age. Black 
diamonds (#), detrusor pressure at urethral opening; black squares 
(m), detrusor pressure at urethral closure. 


There are also age-associated changes in the 
sensory function of the bladder. The bladder 
capacity at first desire to void, as a proportion of 
bladder capacity, rises significantly in association 
with increasing age in women.*° This suggests a 
decreasing sensitivity of the bladder to filling, and 
coupled with the reduced maximal bladder capac- 
ity tends to reduce the time that an individual has 
available to successfully and appropriately void. 
There may be an influence of higher centres 
accounting for this observation* (Figure 5.5). 


5.4. Urethral Function 


Studies using the urethral pressure profile?”** or 
detrusor closure pressures*? have both described 
a reduction in urethral function in later life. There 
is evidence of an increased collagen content in the 
urethra of elderly females.*° There is also a loss of 
striated muscle cells in the aged female urethral 
sphincter and around the bladder neck.*!” 


5.5. Nocturia 

Nocturia is an increasingly prevalent and bother- 
some urinary symptom associated with consider- 
able impact and morbidity in later life.‘*-*° This is 
due to a combination of factors. In later life the 
majority of urine production occurs nocturnally.” 
In older individuals, renal concentrating ability 
falls**“° and glomerular filtration rate increases in 
the supine position. There is a redistribution of 
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fluid at night, particularly if the individual has 
venous insufficiency or is on medication that pre- 
disposes to the development of peripheral oedema, 
such as calcium channel blockers or nonsteroidal 
anti-inflammatory agents. In addition, some older 
adults have a delayed diuresis in response to a fluid 
load and lose their diurnal rhythm of ADH secre- 
tion, although there are studies in other groups 
showing no such loss*!. When taken together, this 
means that the kidneys are working harder 
overnight to produce greater quantities of more 
dilute urine, the amount of which may be in excess 
of a smaller functional bladder capacity. The pres- 
ence of nocturnal frequency of two or more has 
been reported as 13-29%, the latter figure from an 
older age group.*”°* There is evidence for the effi- 
cacy of DDAVP™ and early evening diuretic,°° and 
limited evidence for daytime recumbence*® in 
treating nocturia, but these are not well tolerated 
by all. In particular, the usefulness of DDAVP may 
be limited to those individuals with true nocturnal 
polyuria rather than urinary frequency,” and its 
use may be hampered by drug-drug interactions 
predisposing to hyponatraemia which occurs in 
approximately 7% of individuals. 

Primary nocturnal enuresis may persist into 
adulthood. This affects approximately 0.6-1% of 
all adults; 50% of sufferers had never sought help 
for the problem.** The majority of men with per- 
sistent nocturnal enuresis, up to the age of 65 years, 
appear to have underlying DO.°°-*! Treatment with 
imipramine has shown a marked antidiuretic effect 
on patients with nocturnal polyuria.” A study com- 
paring the use of DDAVP with the antimuscarinic 
medication oxybutynin showed no difference in 
improvement between the DDAVP group and 
combination treatment. The incidence of nocturnal 
incontinence also increases linearly in association 
with greater age. This incidence is increased in 
the presence of concomitant urinary storage disor- 
ders.® Once the relative contributions of associated 
conditions can be established, better planning of 
intervention studies may be conducted. 


5.6. Conclusion 


The changes in urinary tract structure and func- 
tion identified in association with greater age 
enable the generation of hypotheses, which will 
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enable prospective, longitudinal studies to be 
undertaken. The interrelationship of urinary 
tract symptoms, coexistent diseases, and their 
treatment make the conclusions from studies 
conducted in elderly individuals more difficult to 
interpret and there is a continued need for 
studies utilising younger controls. The lack of 
normal data in the elderly makes the identifica- 
tion of abnormal function more problematic. 
However, it is becoming clearer that the changes 
in the bladder once thought to be associated with 
prostatic outflow tract obstruction are apparently 
just as common in women. The incidence of 
detrusor overactivity also follows a similar 
pattern, regardless of the presence or absence of 
outflow tract obstruction. 


References 


1. Murakumo M, Ushiki T, Abe K et al. Three- 
dimensional arrangement of collagen and elastin 
in the human urinary bladder: a scanning electron 
microscopic study. J Urol 1995;154:251-256. 

2. Bercovich E, Barabino G, Pirozzi-Farina F et al. A 
multivariate analysis of lower urinary tract ageing 
and urinary symptoms: the role of fibrosis. Arch 
Ital Urol Androl 1999;71(5):287-292. 

3. Susset JG, Servot-Viguier D, Lamy F et al. Collagen in 
155 human bladders. Invest Urol 1978;16:204-206. 

4. Lepor H, Sunaryadi I, Hartano V et al. Quantitative 
morphometry of the adult human bladder. J Urol 
1992;148:414-417. 

5. Holm NR, Horn T, Hald T. Detrusor in ageing and 
obstruction. Scand J Urol Nephrol 1995;29:45-49. 

6. Resnick NM. Voiding dysfunction in the elderly. In 
Yalla SV, McGurie EJ, Elbadawi A, Blaivas JG, 
editors. Neurology and Urodynamics. Principles 
and Practice. New York: MacMillan. 1988;303-330. 

7. Gilpin SA, Gilpin CJ, Dixon JA et al. The effect of 
age on the autonomic innervation of the urinary 
bladder. Br J Urol 1986;58:378-381. 

8. Mansfield KJ, Liu L, Mitchelson FJ et al. 
Muscarinic receptor subtypes in human bladder 
detrusor and mucosa, studied by radioligand 
binding and quantitative competitive RT-PCR: 
changes in ageing. Br J Pharmacol 2005;144(8): 
1089-1099. 

9. Yoshida M, Miyamae K, Iwashita H et al. 
Management of detrusor dysfunction in the 
elderly: changes in acetylcholine and adenosine 
triphosphate release during ageing. Urology 
2004;63(3 Suppl 1):17-23. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


AS Wagg 


O’Reilly BA, Kosaka AH, Knight GF et al. P2X 
receptors and their role in female idiopathic detru- 
sor overactivity. J Urol 2002;167(1):157-164. 
Yoshida M, Homma Y, Inadome A et al. Age- 
related changes in cholinergic and purinergic neu- 
rotransmission in human isolated bladder smooth 
muscles. Exp Gerontol 2001;36(1):99-109. 

Li G, Li K, Li Z et al. Age-dependent changes in 
beta-adrenoceptor function in human detrusors 
and possible mechanisms. Chin Med J (Engl). 
20033116:1511-1514. 

Leriche A. M écanisme des symptémes fonction- 
nels de l’hypertrophie b énigne de la prostate. 
Pathophysiologie et symptémes. In: Prostate et 
alpha bloquants. Amsterdam, Exerpta Medica. 
1989; 76-98. 

Levy BJ, Wight NT. Structural changes in the 
ageing submucosa: new morphologic criteria for 
the evaluation of the unstable human bladder. J Urol 
1990;144:1044-1055. 

Gilpin SA, Gosling JA, Barnard JA. Morphological 
and morphometric studies of the human 
obstructed, trabeculated urinary bladder. Br J Urol 
1985357:525-529. 

Elbadawi A, Yalla SV, Resnick NM. Structural basis 
of geriatric voiding dysfunction I. Method of a 
prospective ultrastructural urodynamic study and 
an overview of the findings. J Urol 19933150: 
1650-1666. 

Elbadawi A, Yalla SV, Resnick NM. Structural basis 
of geriatric voiding dysfunction III. Detrusor over- 
activity. J Urol 1993;150:1668-1680. 

Elbadawi A, Yalla SV, Resnick NM. Structural basis 
of geriatric voiding dysfunction IV. Bladder outlet 
obstruction. J Urol 1993;150:1681-1695. 

Carey M, de Jong S, Moran P et al. The unstable 
bladder: Is there an ultrastructural basis? 
Neurourol Urodyn 1997;16:423-424. 

Resnick NM, Elbadawi A, Yalla SV. Age and the 
lower urinary tract: what is normal? Neurourol 
Urodyn 19953;14:577-579. 

Saito M, Kondo A, Kato T et al. Frequency-volume 
charts: Comparison of frequency between elderly 
and adult patients. Br J Urol 1993; 72:38-41. 
Pfisterer MH, Griffiths DJ, Schaefer W et al. The 
effect of age on lower urinary tract function: a 
study in women. J Am Geriatr Soc 2006;54(3): 
405-412. 

Malone-Lee JG, Wahedna I. Characterisation of 
detrusor contractile function in relation to old age. 
Br J Urol 1993; 72:873-880. 

Griffiths D, van Mastrigt R, Bosch R. Quantification 
of urethral resistance and bladder function during 
voiding with special reference to the effects of 


5. The Ageing Lower Urinary Tract 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


prostate size reduction on urethral obstruction due 
to benign prostatic hyperplasia. Neurourol Urodyn 
1989;8:17-27. 

Sch%ofer W. The contribution of the bladder outlet 
to the relation between pressure and flow rate 
during micturition. In Hinman F Jr, editor. Benign 
Prostatic Hypertrophy. New York: Springer- 
Verlag. 19833;470-496. 

Griffiths DJ. Urodynamics: The mechanics and 
hydrodynamics of the lower urinary tract. Medical 
Physics Handbooks 4. Bristol: Adam Hilger Ltd, 
1980. 

Boos K, Cardozo L, Anders K et al. The calculation 
of detrusor muscle velocity to explain voiding dif- 
ficulties after Burch colposuspension. Proceedings 
of the International Continence Society Annual 
Meeting 1996; Abstr 281. 

Bonde HV, Sejr D, Erdmann L et al. Residual urine 
in 75 year old men and women. A normative popu- 
lation study. Scand J Urol Nephrol 1996;30:89-91. 
Wagg AS, Malone-Lee JG. Pressure flow plot analy- 
sis and voiding inefficiency in women with lower 
urinary tract symptoms. Neurourol Urodyn 
1997;16:435-437,. 

Bonde HV, Sejr T, Erdmann L et al Residual urine 
in 75-year-old men and women. A normative pop- 
ulation study. Scand J Urol Nephrol. 1996;30(2): 
89-91. 

Cockett ATK, Khoury S, Aso Y et al. (Editors) 
Proceedings: The second international consulta- 
tion on benign prostatic hyperplasia. The effects of 
obstruction and ageing on the function of the 
lower urinary tract. Scientific Communication 
International. Jersey, Channel Islands. 1993. 
Abrams PH, Farrar DJ, Turner-Warwick R et al. 
The results of prostatectomy: a symptomatic and 
urodynamic analysis of 152 patients. J Urol 1979; 
121(5):640-642. 

Milsom, I, Stewart W, Thuroff, J The prevalence of 
overactive bladder. Am J Manag Care 2000; Suppl 6: 
$565. 

Abrams PH. Bladder overactivity: Concept, clinical 
associations and treatment. Scand J Urol Nephrol 
1984; Suppl 87:7. 

Collas DM, Malone-Lee JG. Age-associated 
changes in detrusor sensory function in women 
with lower urinary tract symptoms. Int Urogynecol 
J 1996;7:24-29. 

Griffiths DJ, McCracken PN, Harrison GM et al. 
Cerebral aetiology of geriatric urge incontinence. 
Age Ageing 1994;23:246-250. 

Rud T. Urethral pressure profile in continent 
women from childhood to old age. Acta Obstetr 
Obstet Gynecol Scand 1980;59:331-335. 


38. 


39. 


40. 


4l. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


39 


Wijma J, Tinga DJ, Visser GHA. Compensatory 
mechanisms which prevent urinary incontinence 
in ageing women. Gynecol Obstet Invest 1992;33: 
102-104. 

Wagg AS, Lieu PK, Ding YY et al. A urodynamic 
analysis of age associated changes in urethral func- 
tion in women with lower urinary tract symptoms. 
J Urol 1996;156:1984-1988. 

Susset J, Plante P. Studies of female urethral pres- 
sure profile. Part II Urethral pressure profile in 
female incontinence J Urol 1980;123:70-74. 
Strasser H, Tiefenthaler M, Steinlechner M et al. 
Urinary incontinence in the elderly and age- 
dependent apoptosis of rhabdosphincter cells. 
Lancet 1999;354(9182):918-919. 

Perucchini D, DeLancey JO, Ashton-Miller JA et al. 
Age effects on urethral striated muscle. II. 
Anatomic location of muscle loss. Am J Obstet 
Gynecol. 2002;186(3):356-360. 

Fultz HL, Herzog AR. Epidemiology of urinary 
symptoms in the geriatric population. Urol Clin 
North Am 1996;23:1-10. 

Sagnier PP, MacFarlane G, Richard F et al. Results 
of an epidemiological survey using a modified 
American Urological Association symptom index 
for benign prostatic hyperplasia in France. J Urol 
19945;151:1266-1270. 

Lose G, Alling-Moller L, Jennum P. Nocturia in 
women. Am J Obstet Gynecol 2001;185:514-521. 
Lundgren-Rolf. Nocturia: a new perspective on an old 
symptom. Scand J Urol Nephrol 2004:38;112-116. 
Kirkland JL, Lye M, Banerjee AK. Patterns of urine 
flow and electrolyte excretion in healthy elderly 
people. BMJ 1983;287:1665-1667. 

Rowe JW, Andres R, Tobin JD et al. Age-adjusted 
standards for creatinine clearance. Ann Intern 
Med 1976; 84:567-569. 

Lewis WH, Alving AS. Changes with age in the 
renal function of adult men. Am J Physiol 
1938;123:500-515. 

Asplund R, Aberg H. Diurnal variation in the levels 
of antidiuretic hormone in the elderly. J Intern 
Med 1993;229:131. 

Johnson AG, Crawford GA, Kelly D et al. Arginine 
vasopressin and osmolality in the elderly. J Amer 
Geriatr Soc 1994;42:399-404. 

Britton JP, Dowell AC, Whelan P. Prevalence of 
urinary symptoms in men aged over 60. Br J Urol 
1990; 66:175-176. 

Minors DS, Waterhouse JM. Circadian rhythms 
and the human. Bristol: Wright 1981; 182. 

Hilton P, Stanton SL. The use of desmopressin 
(DDAVP) in nocturnal frequency in the female. 
Br J Urol 1982354: 252-255. 


40 


5D. 


56. 


57. 


58. 


59. 


Reynard JM, Cannon A, Yang Q et al. A novel 
therapy for nocturnal polyuria: a double-blind 
randomized trial of frusemide against placebo. Br J 
Urol. 1998; 81(2):215-218. 

O’Donnell PD, Beck C, Walls RC. Serial inconti- 
nence assessment in elderly inpatient men. J Rehab 
Res Dev 19903;27:1-9. 

Asplund R, berg H. Desmopressin in elderly sub- 
jects with increased nocturnal diuresis. Scand J 
Urol Nephrol 1993; 27:77-82. 

Hirasing RA, van Leerdam FJM, Bolk-Benink L et 
al. Enuresis nocturna in adults. Scand J Urol 
Nephrol 1997;31:533-536. 

Torrens MJ, Collins CD. The urodynamic assess- 
ment of adult enuresis. Br J Urol 1975;47:433-440. 


60. 


61. 


62. 


63. 


AS Wagg 


McGuire EJ, Savastano JA. Urodynamic studies in 
enuresis and the non-neurogenic, neurogenic 
bladder. J Urol 1984;132:299-302. 

Fidas A, Galloway NTM, McInnes A et al. 
Neurophysiological measurements in primary 
adult enuretics. Br J Urol 1985;57:635-640. 
Hunsballe JM, Rittig S, Pedersen EB et al. Single 
dose imipramine reduces nocturnal urine output 
in patients with nocturnal enuresis and nocturnal 
polyuria. J Urol 1997;158:830-836. 

Swithinbank LV, Donovan JL, Rogers CA et al. 
Nocturnal incontinence in women: A hidden 
problem. J Urol 2000;164:764-766. 


6 


Assessment and Treatment of Urinary 
Incontinence in Neurologically 


Impaired Patients 


ML Kujawa and CD Betts 


6.1. Introduction 

This chapter is mainly concerned with the neuro- 
genic bladder dysfunction in multiple sclerosis 
(MS), following a cerebrovascular accident (CVA), 
in idiopathic Parkinsons’ disease (IPD), and in 
multiple system atrophy (MSA). Urinary retention 
in young women is not uncommon and the man- 
agement is often difficult. There is now a much 
improved understanding of bladder retention 
problems in premenopausal women and a section 
on this has been included. 

For many patients with neurologic disease the 
bladder symptoms can be the most distressing 
feature of the disorder. In a patient with neuro- 
logical impairment, the combination of urinary 
urgency and frequency is likely to have a highly 
adverse effect upon their well-being. In MS, MSA, 
CVA, and IPD it is extremely uncommon for the 
neurogenic bladder disorder to result in serious 
upper urinary tract problems and kidney failure. 
However, patients with spinal cord injuries or 
spina bifida are at a significant risk of developing 
renal impairment, and because their manage- 
ment is particularly specialised, these conditions 
have not been included in this chapter. 


6.2. Prevalence 


The central neural pathways, which are impor- 
tant in bladder control, extend from the frontal 


lobes to the sacral spinal cord; lesions at many 
levels of the neuraxis may cause neurogenic 
bladder dysfunction. The coordinated action of 
the somatic and the autonomic nervous systems 
are necessary for normal bladder storage and 
emptying. Central nervous system disease involv- 
ing the pathways for bladder function may result 
in abnormal storage or emptying, and especially 
when there is disease in the spinal cord both 
phases of micturition may be disordered. 


6.2.1. 


The high incidence of bladder symptoms in MS has 
been recognised for more than 100 years. 
Oppenheim! found urinary symptoms in 80% of 
patients with MS, and most investigators since 
have reported that approximately 75% of all 
patients with MS develop urinary symptoms. A few 
studies have reported a lower incidence of bladder 
problems in MS,’ but this is almost certainly 
because the patients included in these studies had 
mild degrees of disability. Miller et al.? found 
bladder symptoms in 75% of patients with MS. 

In the past, urinary symptoms alone were 
thought to be the first symptoms of MS in a 
small number of patients. Miller et al.3 and 
Goldstein et al.* stated that bladder symptoms 
were the sole presenting feature of MS in 2 and 
2.3% of patients, respectively. A later study of 
170 patients with MS and urinary symptoms 
none of the patients had first presented with 
urinary symptoms alone.° Urinary retention in 
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women was often said to be due to MS and this 
could account for the reports that patients with 
MS had first presented with bladder problems. 
An alternative cause for retention in young 
women now is recognised and retention without 
other neurological features should not be 
regarded as a symptom of MS.°-8 

In 1 to 14% of patients, urinary symptoms in 
conjunction with other neurological features may 
be part of the presenting symptom complex of MS. 


6.2.2. 


Parkinsonism is a disturbance of motor function 
named after James Parkinson, who first described 
a case of paralysis agitans in 1817.° There are 
several causes of parkinsonism and the common- 
est is idiopathic Parkinson’s disease (IPD) 
followed by multiple system atrophy (MSA), the 
Steele-Richardson-Olskowski syndrome, and 
certain drugs. The clinical features are muscular 
rigidity, tremor, and slowing of movement. The 
diagnosis of IPD is largely based on clinical fea- 
tures. Recent postmortem studies suggest that the 
other causes of Parkinsonism, especially MSA, 
have been underdiagnosed.1"! 

In IPD the main site of pathological change is 
within the substantia nigra, although other parts 
of the basal ganglia may be abnormal. The 
pathological hallmark of IPD is spherical intra- 
cytoplasmic hyaline inclusion bodies, called 
Lewy bodies. 

The neurodegeneration in IPD involves the 
neural mechanisms that are important in the 
central control of bladder function; frequency 
and urgency of micturition are common urinary 
symptoms.’ Urge incontinence may occur espe- 
cially if mobility is poor. In elderly men with IPD, 
it is often difficult to distinguish between the 
bladder symptoms due to the neurological disor- 
der and the urinary problems resulting from 
benign prostatic hypertrophy (BPH). In many 
it is likely that the urinary symptoms arise from a 
combination of BPH and the neurogenic bladder 
dysfunction. 

The prevalence of urinary symptoms in patients 
diagnosed as having IPD has been reported to be 
between 37 and 71%.!” 14-16 Figures for the inci- 
dence of urinary symptoms in IPD need to be 
interpreted with some caution, since there may be 
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uncertainty about the neurological diagnosis and 
in men there is the possibility of prostate disease. 


6.2.3. Cerebrovascular Accident 


Bladder dysfunction is an important complica- 
tion of a stroke; in addition to affecting morale it 
can adversely affect rehabilitation, discharge 
from hospital, and the long-term outcome from 
the stroke.!” 

Brocklehurst et al.!® reported urinary conti- 
nence problems in 52 of 135 consecutive stoke 
patients during the first 2 weeks after the CVA. 
The authors concluded that incontinence after a 
CVA was largely a result of immobility and usually 
was a transient problem.!* In a prospective study 
of 151 patients following a stroke, 60%, 42%, and 
29% of those surviving the CVA had problems 
with urinary incontinence at 1 week, 4 weeks, and 
12 weeks, respectively. At 4 weeks, the factors that 
were significantly associated with urinary inconti- 
nence were moderate or severe motor deficit, 
impaired mobility, and mental impairment; 66% 
of patients who were said to have mild inconti- 
nence at 4 weeks were continent by 12 weeks. In 
several studies of urinary incontinence after 
stroke, the investigators concluded that bladder 
incontinence occurring shortly after a CVA is a 
specific indicator of a poor prognosis.!°-?? The 
long-term prevalence of bladder dysfunction in 
patients who have had a CVA is uncertain since 
the population at risk from strokes also are likely 
to have symptoms from prostatic disease, bladder 
stones, bladder cancer, and idiopathic detrusor 
overactivity (IDO). 


6.2.4. Aetiology and Pathophysiology 
of the Neural Control of Bladder Function 


The neural pathways, which are important in 
bladder function, traverse the entire length of the 
spinal cord between the pons and the sacral 
spinal cord and are particularly likely to be 
affected by diseases involving the spinal cord. 
Knowledge of the areas in the central nervous 
system that are important in bladder control may 
be helpful in predicting the bladder dysfunction 
in central neurologic disease. In humans, the 
exact location of the central neural pathways for 
bladder control remains uncertain. 
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6.2.5. The External Urethral Sphincter 
and the Nucleus of Onuf 


The external urethral sphincter—the rhab- 
dosphincter—is made up of circularly orien- 
tated, predominately type 1 (slow twitch) 
striated muscle fibers.2? In men the external 
sphincter is just distal to the prostate gland and 
in women it surrounds much of the shorter 
urethra. The striated muscle of the urethral 
sphincter is the only part of the urinary tract to 
receive a somatic innervation. Onufrowicz in 
189974 described a nucleus in the ventral horn of 
the spinal cord at S2, S3, and S4. Onuf’s nucleus 
contains the cell bodies of the motor neurons 
that innervate the urethral and anal sphincters. 
Motor fibres from Onufs’ nucleus pass into the 
pudendal nerves giving branches to the anal and 
urethral sphincters. 


6.2.6. Detrusor Muscle Innervation 


The main motor supply of the detrusor muscle 
of the bladder comes from parasympathetic pre- 
ganglionic neurons with cell bodies in the inter- 
mediolateral columns of the cord between S2 
and S4. The preganglionic parasympathetic 
nerve fibers pass by way of the pelvic nerves to 
the pelvic plexus and then by short postgan- 
glionic nerves to innervate the detrusor muscle. 
The role of the sympathetic nervous system in 
human micturition remains unclear. The 
bladder neck in males has a rich noradrenergic 
innervation; sympathetic activity during ejacula- 
tion causes closure of the bladder neck and ante- 
grade ejaculation. 


6.2.7. The Pons and the Frontal Regions 
in Bladder Function 


The importance of the pons for the control of 
micturition was first recognised by Barrington, 
working on decerebrate cats at University College 
London.” A nucleus in the dorsal tegmentum of 
the pons has been identified as a centre impor- 
tant in coordinating micturition. This nucleus in 
the pons has been referred to as Barrington’s 
nucleus” and it is also known as the pontine mic- 
turition centre (PMC). In 1964, Andrew and 
Nathan” first drew attention to the importance 
of the frontal regions of the brain in bladder 
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Figure 6.1. Schematic representation of the neural control of the 
bladder. 


control.”® Furthermore, de Groat has proposed 
that higher centres control the PMC, which acts 
as “a switch” on a long reflex, alternating the 
bladder’s storage and voiding phases.”*° 

In recent years there have been some interest- 
ing positron emission tomography (PET) studies 
in humans, which have shown that the neural 
control in humans is similar to that described in 
cats and other animals.*!*? For a detailed descrip- 
tion of these studies the reader is referred to an 
editorial.*? The evidence supports a “bimodal 
control” of the bladder; suprapontine centres, 
and particularly areas in the frontal lobes which 
are involved in the decision as to when to 
“switch” the PMC between the storage and 
voiding states. 

Higher centres, particularly the medial frontal 
lobes, act on the PMC in a mainly inhibitory 
manner. When the bladder is full and voiding is 
socially acceptable, higher centres, particularly 
the medial frontal lobes, facilitate the micturition 
reflex through the PMC. Pelvic nerve activity 
increases, resulting in contraction of the detrusor 
muscle. At the same time the nervous innerva- 
tion of the external urethral sphincter muscle is 
inhibited and this relaxes to allow voiding. In 
normal circumstances the detrusor muscle con- 
tracts only when a person wishes to empty 
the bladder. The external urethral sphincter 
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normally relaxes at the same time as bladder con- 
traction and the PMC is known to play a key role 
in this coordinated action. 


6.2.8. Bladder Dysfunction in Multiple 
Sclerosis 


6.2.8.1. Urinary Symptoms in Multiple Sclerosis 


The most common urinary symptom in MS is 
urgency of micturition, followed by frequency 
and urge incontinence. In the literature concern- 
ing MS and the bladder, the term “retention” 
has been used to describe a complete inability to 
void and also hesitancy; this means that the true 
incidence of complete retention is unclear. A 
complete inability to void from a failure of detru- 
sor muscle contraction is thought to be unusual. 


6.2.8.2. _Urodynamic Studies in Multiple 
Sclerosis 


There have been a large number of papers con- 
cerned with urodynamic studies in MS and the 
data can be confusing. Bladder overactivity [neu- 
rogenic detrusor overactivity (NDO)] has been 
the most common urodynamic finding in patients 
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with MS and urinary symptoms. In this disorder 
the bladder contracts in an abnormal involuntary 
manner often when the urinary volume is low. 

At the onset of one of these bladder contrac- 
tions the patient usually will experience the sen- 
sation that they are about to empty their bladder. 
The person may be able to avoid an episode of 
incontinence by tightly contracting their pelvic 
floor muscles (PFM) until they reach a toilet or 
sometimes the involuntary bladder contraction 
will abate and the sensation will fade away. Often 
the pressure within the bladder during one of 
these involuntary detrusor contractions can be so 
great that urine escapes from the bladder and 
incontinence occurs (urge incontinence). 

In our study> the urodynamic finding of 
detrusor overactivity (DO) correlated well with 
the symptoms of urgency, frequency, and urge 
incontinence. All of the patients who had mod- 
erate or severe pyramidal dysfunction in their 
legs (Kurtzke pyramidal scores 3 or higher) and 
complained of frequency, urgency, or urge 
incontinence were found to have DO on urody- 
namic testing. 

In MS the spinal cord lesions interrupt the 
neural pathways from the pons to the sacral cord, 
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Figure 6.2. Urodynamic study during voiding in a patient with MS and complaining of hesitancy and an interrupted flow. The trace 
shows DSD. Sphincter activity is recorded by an EMG needle in the external sphincter. Sphincter activity increases when the detrusor 
contracts and voiding (Qura) takes place only when the sphincter activity reduces. 
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causing DO. The spinal lesions also may result 
in a loss of the coordinated action of the detrusor 
muscle and the external urethral sphincter, and 
this is known as detrusor sphincter dyssynergia 
(DSD). Bladder overactivity and DSD often occur 
in the same patient.*>->” 

Detrusor sphincter dyssynergia occurs when 
the external sphincter contacts in an involuntary 
manner at the same time as contraction of the 
detrusor muscle. In a patient with spinal cord 
disease, the symptoms suggestive of DSD include 
hesitancy of micturition, an interrupted urinary 
flow, and a failure to completely empty the 
bladder. The demonstration of DSD is difficult 
because it involves the simultaneous measure- 
ment of bladder pressure, urinary flow, and ure- 
thral sphincter electromyography. Detrusor 
sphincter dyssynergia is likely to be present in a 
patient with spinal cord disease who has a signifi- 
cant postmicturition residual. 

The occurrence of bladder areflexia** in MS 
remains a controversial issue. It has been suggested 
that early studies of the bladder function in MS may 
have included patients who did not actually 
have MS.>°8 There is little doubt that bladder over- 
activity with or without DSD is the most common 
urodynamic finding in MS patients with urinary 
symptoms. 


6.2.9. Genitourinary Dysfunction and the 
Neurological Features of Multiple Sclerosis 


Several authors have reported a correlation 
between bladder symptoms and the presence of 
pyramidal tract signs in the patients’ lower 
limbs.>> Also, the severity of the urinary symp- 
toms has been shown to be related to the degree 
of pyramidal tract dysfunction in the lower 
limbs.?>? In our study the majority of patients 
with MS and moderately severe paraparesis expe- 
rienced urge incontinence, at least to some extent® 
(see Figure 6.3). In general, the more severe the 
neurological dysfunction in the lower limbs, the 
more marked are the bladder symptoms.° 

In men with MS it is known that there is a strong 
association between urinary symptoms, male erec- 
tile dysfunction (MED), and neurological impair- 
ment in the lower limbs.*4°-*? In women with MS, 
little is known about the relationships between 
abnormalities of the bladder and sexual function.” 
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Figure 6.3. The Kurtzke bladder and pyramidal scores for 186 
patients with multiple sclerosis. 


6.3. Bladder Dysfunction 
in Idiopathic Parkinson’s Disease 


6.3.1. Urinary Symptoms in Idiopathic 
Parkinson’s Disease 


Frequency and urgency of micturition are common 
in patients with idiopathic Parkinson’s disease 
(IPD).’? The problem of distinguishing neurogenic 
bladder symptoms from prostatic symptoms in 
elderly men with IPD has been discussed earlier. 


6.3.2. Urodynamic Studies in Idiopathic 
Parkinson’s Disease 


Urodynamic studies in patients with IPD and 
urinary symptoms have shown a high incidence 
of DO.**-*4 In neurologically intact humans, the 
basal ganglia are thought to exert an inhibitory 
influence on the PMC and the micturition reflex. 
In IPD it is often proposed that with loss of cells 
in the substantia nigra the inhibitory effect of the 
basal ganglia on the micturition reflex is reduced 
and DO is the result.*»*° 

Investigators have undertaken urodynamic 
tests in patients with IPD and studied the effect 
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of administering L-dopa or apomorphine.*7-*° 
The overall results have been inconclusive; in 
some patients with IPD there has been a lessen- 
ing of the overactivity after L-dopa and in others 
a worsening of the bladder disorder. 

In addition to DO some authors have sug- 
gested that there may be a slowness of external 
sphincter relaxation or bradykinesia in IPD and 
this may result in some obstruction to the 
urinary flow from the bladder.°°54°° This impair- 
ment of sphincter relaxation may be reversible by 
a subcutaneous injection of apomorphine,*™ and 
it may be possible to distinguish between bladder 
outflow obstruction due to the prostate gland 
and that resulting from abnormal sphincter 
relaxation in Parkinsons’ disease.*4 


6.4. Multiple System Atrophy 


Graham and Oppenheimer®! introduced the term 
multiple system atrophy (MSA) to cover several 
related conditions. The condition is probably 
more common than previously believed and in 
recent postmortem studies between 10-15% of 
patients diagnosed in life as having idiopathic 
Parkinson’s disease actually had MSA on patho- 
logical examination of the nervous system. It is 
beyond the scope of this chapter to give a 
detailed account of this neurological disease and 
the reader is referred to Quinn,!®!! Wenning,” 
and Chandiramani and Fowler.*? 

Clinically there are various subtypes of MSA 
with varying degrees of extrapyramidal, pyramidal, 
cerebellar, and autonomic dysfunction. It is possi- 
ble to consider MSA in two main forms: an atypical 
form of Parkinson’s disease which is often poorly 
responsive to the usual dopaminergic medication 
and a brain stem and a cerebellar form with loss of 
coordination, gait ataxia, and dysarthria. Postural 
hypotension is an important feature of MSA and 
well described in the neurological texts. 

In MSA pathological studies show cell loss and 
gliosis in several “at risk” central nervous 
system structures.°4 Many of these sites are 
important in the nervous control of the bladder; 
therefore, disturbances of micturition and sexual 
function are common in MSA.*° 

In MSA, there is often cell loss in Onuf’s 
nucleus resulting in denervation of the striated 
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muscle of the urethral and anal sphincters.°%°7 
Also, there is degeneration of cells in the mid- 
brain and this may result in DO. As the disease 
progresses many patients develop a failure of the 
detrusor muscle, and this probably results from 
cell loss in areas of the sacral cord containing the 
parasympathetic neurons to the bladder. In MSA 
the degree of urinary incontinence often becomes 
very marked and this probably is due to the 
combination of a denervated urethral sphincter 
and abnormal bladder function, either overactiv- 
ity or an underactive detrusor muscle. 


6.4.1. Urinary Symptoms in Multiple 
System Atrophy 


Studies have shown that about 60% of patients 
with MSA develop urinary symptoms before or 
at the same time as they present with parkinson- 
ism.>>58 Many patients with MSA are referred to 
a urologist with urinary symptoms or erectile 
dysfunction at an early stage in the disease, very 
often before the neurological disorder is fully 
apparent.°> Patients presenting to urologists in 
this way are frequently thought to have prostatic 
disease or women to have uncomplicated stress 
urinary incontinence. Unfortunately, urinary 
control in patients with MSA often is made 
worse by surgical intervention. In one study, all 
of the men were incontinent either immediately 
after prostatic surgery or within one year of the 
operation.°° 

In the early stages of the disease, urgency, fre- 
quency, and nocturia are the most common 
urinary symptoms and in women stress inconti- 
nence may be a feature. The majority of men 
develop erectile failure. As the neurological disor- 
der progresses, urinary incontinence and nocturia 
become very prominent and disturbing symptoms. 


6.4.2. Urodynamic Studies in Multiple 
System Atrophy 


Detrusor overactivity is common in the earlier 
stages of the disease, but as the neurological disor- 
der advances, detrusor failure develops with 
incomplete bladder emptying. °? Many patients 
develop large postmicturition residual volumes. In 
one study of 57 patients with suspected MSA, the 
average residual was 275 ml® and only 10 patients 
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had residual volumes less than 100 ml. It probably 
is this tendency to high residual volumes that 
results in a significant number of men undergoing 
prostatic surgery, before the neurological diagno- 
sis is realised. As described earlier, the results of 
surgery are invariably poor. 


6.4.3. Sphincter Electromyography 
in Multiple System Atrophy 


In MSA, the degeneration in Onuf’s nucleus 
results in denervation of the striated muscle in 
the anal and urethral sphincters. The changes of 
chronic reinnervation have been well demon- 
strated by electromyography (EMG) in the 
sphincter muscles of patients with probable 
MSA.5%5-57-69 In Parkinson’s disease, Onuf’s 
nucleus is not affected and there is no denerva- 
tion in the sphincter muscles. Sphincter EMG can 
be helpful in distinguishing between MSA and 
Parkinsons’s disease.*! 

In sphincter electromyography, the most impor- 
tant measurement for detecting chronic reinnerva- 
tion is the duration of individual motor units. The 
mean motor unit duration for the anal and ure- 
thral sphincters is normally less than 10 ms.*! In a 
study, 82% of patients who were eventually diag- 
nosed as having MSA had an abnormal sphincter 
EMG. EMG may test the anal or urethral sphinc- 
ters and the duration of at least ten individual 
motor units are measured. 

Urinary and male sexual dysfunction criteria for 
suspecting a diagnosis of MSA have been pro- 
posed. Impotence is frequently the first symptom 
of MSA and may occur several years before the 
onset of any other neurological symptom. 

The diagnosis of MSA may not have been con- 
sidered by the doctor managing a patient with 
parkinsonism and the clinician investigating the 
genitourinary symptoms may need to question 
the neurological diagnosis. 


6.5. Cerebrovascular Accident 

This section is concerned with the bladder 
function in patients who have had a cerebrovas- 
cular accident (CVA). Bladder problems occur- 
ring after brain stem strokes or vascular 
accidents involving the spinal cord have not 


been included. In the literature, there is infor- 
mation about urodynamic tests in patients fol- 
lowing a stroke and other investigators have 
concentrated on the prevalence of urinary 
incontinence after a CVA. 


6.5.1. Urodynamic Studies 
in Cerebrovascular Accident 


Khan et al. undertook two studies of bladder 
dysfunction after stroke and correlated the com- 
puter tomography (CT) findings with the urody- 
namic results. In the first study 20 patients 
following CVA were studied of which 19 had 
DO. The second study demonstrated again that 
DO was the most common urodynamic abnor- 
mality present in 26 of 33 patients who had 
urinary symptoms after a stroke.®? The authors 
concluded that it was not possible to correlate 
the area of brain injury with bladder dysfunc- 
tion. The findings were similar in another study: 
urge incontinence and DO being the most 
common problem. In both studies it was noted 
that a few patients have urinary retention after 
a stroke. 

In a further investigation,® 53% of patients 
had significant urinary symptoms at 3 months 
after a stroke: 36% had nocturnal frequency, 
29% had urge incontinence, and 25% difficulty 
in voiding. In 6% urinary retention occurred in 
the acute phase after the stroke. CT and MRI 
studies were undertaken and there was a posi- 
tive correlation between urinary symptoms and 
hemiparesis.© Those patients with an anterior 
brain injury site tended to have urinary symp- 
toms, whereas those without disturbance of 
micturition had more posterior lesions. The 
findings from the studies of stroke patients with 
urinary symptoms indicate that lesions in the 
anteromedial frontal lobe and its descending 
pathway are most important in the aetiology of 
bladder dysfunction after stroke. Frequency, 
urgency, and urge incontinence are the most 
common urinary symptoms after a stroke and 
bladder overactivity is the most frequent urody- 
namic finding. 

A stroke may result in urinary symptoms 
and incontinence by causing a true neurogenic 
dysfunction of the bladder, immobility and/or 
impaired cognitive function (see Chapter 22). 
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6.6. Urinary Retention 
in Premenopausal Women 


Retention of urine in young women is not an 
uncommon clinical problem for the urologist; 
neurological disease is part of the differential diag- 
nosis. In the past, the problem was often said to be 
due to demyelination in the sacral cord, but since 
the introduction of magnetic resonance scanning 
it is relatively easy to exclude MS as a diagnosis. 
In the absence of finding an obvious urological or 
neurological cause for the inability to void, some 
clinicians have regarded the problem as “hysteri- 
cal” or psychogenic.°°-°? 

Fowler and Kirby’ described an abnormality of 
the striated muscle of the urethral sphincter in 
young women with retention and this disorder is 
thought to impair relaxation of the sphincter. The 
abnormality described by Fowler and Kirby has a 
very characteristic EMG signal’ and consists of 
complex repetitive discharges (CRDs) and deceler- 
ating bursts (DBs).°!”°7! The work undertaken by 
Fowler and Kirby has been supported by reports 
from other centres.” Approximately, one half of 
the patients with the abnormal EMG finding have 
polycystic ovaries and it has been suggested that 
there may be an underlying hormonal basis for the 
abnormal EMG activity and voiding dysfunction.” 
Based on detailed analysis of the abnormal EMG 
activity it has been proposed that there is abnor- 
mal direct muscle-to-muscle transmission of 
impulses within the sphincter, which results in an 
impairment of sphincter relaxation.” The urethral 
sphincter EMG abnormality also has been 
reported in women presenting with urgency and 
frequency with detrusor overactivity, low urinary 
flow rates, and sometimes incomplete bladder 
emptying.”° Further work is required to under- 
stand the relationship between the sphincter 
activity described by Fowler and Kirby and urinary 
symptoms in premenopausal women. 


6.7. Evaluation of Urinary Symptoms 
in Patients with Neurological Disease 


In patients with neurological disease and urinary 
symptoms it is necessary to establish whether 
there is neurogenic bladder dysfunction or 
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urological pathology in addition to the nervous 
system disorder. In some patients there may be 
urological disease and neurogenic bladder dys- 
function. The likelihood of coexisting conditions 
at least in part will be determined by the age and 
sex of the patient. In a young woman with MS 
and urge incontinence it is extremely likely the 
symptom will be due to neurogenic detrusor 
overactivity (NDO), whereas in an elderly man 
with IPD, a combination of benign prostatic 
hypertrophy and DO is quite probable.” 


6.7.1. 


There are many factors to take into account 
before deciding the most appropriate manage- 
ment of the bladder dysfunction in a patient with 
a neurological disease. It is necessary to learn 
about the patient’s disabilities, their home cir- 
cumstances, work, and daily routine. With the 
patients’ consent their carers and family 
members should be involved in the evaluation 
process. 

It is important to obtain accurate information 
about the patient’s urinary symptoms (urgency, 
frequency, nocturia, urge incontinence, stress 
leakage, enuresis, hesitancy, strength or weakness 
of the urinary flow, interruption of the flow, sensa- 
tion of incomplete bladder emptying), the severity 
of the complaints, and the effect on their lives. The 
completion of a chart recording the urinary fre- 
quency and the number of incontinent episodes is 
most valuable. Haematuria may indicate serious 
disease and the patient should be investigated to 
exclude urological malignancy. In patients with 
spinal cord disease, bladder and sexual dysfunc- 
tion often coexist; when asking about urinary 
symptoms it may be an appropriate time to 
enquire about problems with sexual function.”*”5 

General examination should include an assess- 
ment of hand function, vision, and neurological 
impairment in the lower limbs. If there are fixed 
deformities or marked adductor spasm, then 
intermittent catheterisation may be difficult. The 
lower limbs should be examined for pyramidal 
tract signs particularly in patients with MS where 
there is a strong correlation between pyramidal 
dysfunction and NDO.°-? 

The bladder may be palpable on abdominal 
examination due to incomplete emptying and 


History and Examination 
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inspection of the external genitalia may be 
helpful in assessing the degree of soiling, in 
detecting skin problems, and in determining if 
there is a rectal or uterine prolapse. The position 
and condition of the external urethral meatus is 
important if intermittent catheterisation is being 
considered. 


6.7.2. 


Measurement of the residual volume in the 
bladder after micturition is the single most 
important test in a patient with a neurological 
disease and urinary symptoms.’”®” An ultrasound 
scan of the bladder immediately after voiding, or 
passing a catheter are the usual means of measur- 
ing the residual urine (see Figure 6.4). A postmic- 
turition volume of 100 ml or more is generally 
considered significant. 


Bladder Emptying 


6.7.3. 


This is one of the simplest urodynamic studies 
and can be undertaken in combination with the 
measurement of the postmicturition residual 
volume. In some very disabled patients it may be 
impossible to record the urinary flow. However, 
measurement of the residual volume is nearly 
always possible. 

A very prolonged tracing with a low maximum 
flow rate suggests obstruction and in men this 
may be due to prostatic disease or a urethral 
stricture (see Figures 6.5 and 6.6). 


Urinary Flow 





Figure 6.4. Postmicturition ultrasound scan of the bladder in a 
woman with MS. The residual was calculated to be 333 ml. 
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Figure 6.5. Normal urine flow (Uroflowmetry). The maximum 
flow rate was 22 ml. 
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Figure 6.6. A filling and voiding urodynamic study in a man with IPD. 
During filling there was marked DO as shown by the rises in Pdet and 
Pves. At the dotted line the patient was asked to void; there was a 
strong detrusor contraction, resulting in an intravesical pressure 
100 cm H,0 but the urinary flow rate was poor (Qura); hence, indicat- 
ing some form of bladder outflow obstruction. The man gained con- 
siderable improvement in his symptoms following resection of the 
prostate gland and anticholinergic medication to suppress the DO. 


An interrupted flow pattern in a patient with 
spinal cord disease is likely to be due to detrusor 
sphincter dyssynergia. 


6.7.4. Cystometry 


A very detailed description of bladder cystome- 
try is beyond the scope of this chapter and the 
reader is referred to Chapter 9a. 
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There has been considerable debate about 
the indications for cystometry in patients with 
central nervous system disease and urinary 
symptoms.>*”78 Some authors recommend 
cystometry in every patient with urinary symp- 
toms while others suggest that treatment may 
be commenced on the basis of symptoms and 
measurement of the residual volume.” In MS, 
DO will invariably be present in patients with 
irritative urinary symptoms (frequency, 
urgency, urge incontinence) and pyramidal 
tract signs in their legs.° For patients with MS 
and bladder dysfunction, treatment can often 
be instituted on the basis of the symptoms and 
the residual volume measurement. Detailed 
urodynamic studies are indicated in those 
patients who respond poorly to initial therapy. 

In IPD and cerebrovascular disease, DO is the 
most common finding during filling CMG. 
Patients with IPD or cerebrovascular disease are 
often at an age when urological disease is common 
and this should be considered as a possible cause 
for the symptoms. Voiding CMG may help estab- 
lish if there is bladder outflow obstruction due to 
prostatic enlargement in men with neurological 
disease and urinary symptoms (see Figure 6.7). 


6.7.5. Sphincter EMG 


In the literature, the term “sphincter EMG” is 
often applied to very different tests. A concentric 
needle electrode (CNE) can be positioned in the 
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external sphincter and analysis of individual 
motor units undertaken.°!*° This form of detailed 
EMG study enables changes within the muscle 
due to denervation and reinnervation to be inves- 
tigated.*! EMG is also used to detect abnormal 
spontaneous activity in the sphincter muscle, 
which may be observed in some women with 
urinary retention. Fowler concluded that “EMG 
(detailed) is the most important investigation in 
diagnostic uroneurology.” * 

Sphincter EMG can also be performed to 
examine the pattern of activity of the sphincter 
muscle. This type of EMG test is performed in 
conjunction with urodynamic studies to examine 
the activity of the urethral sphincter in relation 
to detrusor function (see Figure 6.2). 


6.7.6. 


Neurogenic bladder dysfunction may result in 
urinary tract complications including infection, 
stones, dilatation of the upper urinary tracts, and 
renal impairment. See Chapter 9a for urological 
investigations. 


“Urological” Investigations 


6.8. Treatment of the Bladder 
Dysfunction in Neurological Disease 


This section deals with the conservative treat- 
ment of the bladder dysfunction in neurological 
disease. Treatment must be modified according 
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Figure 6.7. An abnormal urine flow test as a result of prostatic hypertrophy. The maximum flow rate was 6 ml. 
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to the patient’s disabilities and wishes, cognitive 
function, and nature of the underlying neurologi- 
cal condition. Conditions such as MS and MSA 
are very likely to progress and this must be taken 
into account when deciding upon treatment. In 
patients with neurological disease, the inconven- 
ience and occasional complications of treatment 
should be measured against the possible benefits. 

For many patients with neurological disease 
and urinary symptoms conservative treatment is 
directed toward controlling the DO with anti- 
cholinergic medication and instituting inter- 
mittent catheterisation if there is incomplete 
emptying. Renal failure due to neurogenic bladder 
dysfunction is unusual in patients with neurologi- 
cal disease but it is an important problem after 
spinal cord injury and in those with congenital 
spinal cord abnormalities. 


6.8.1. 


Intermittent catheterisation (IC) has transformed 
the management of patients with neurogenic 
bladder disorders; for further information, please 
see Chapter 23. In general only patients with resid- 
ual volumes of more than 100 ml are likely to 
benefit from IC. If DO is present, then the full 
benefit from IC will be obtained only if the overac- 
tivity is managed by anticholinergic medication. 
Intermitten catheterisation is undertaken between 
one and six times a day and it is often helpful if a 
patient talks to another patient who has benefited 
from this management technique. 

Symptomatic urinary tract infection is a surpris- 
ingly infrequent complication of clean intermittent 
catheterisation (CIC), although many patients 
undertaking the technique have asymptomatic 
bacteruria. Patients with significant postmicturi- 
tion residual volumes and recurrent infections 
often experience a reduction in symptomatic infec- 
tions after commencing CIC. Patients undertaking 
CIC who have recurrent infections may benefit 
from single-use catheters, increasing their fluid 
intake, and low-dose antibiotic prophylaxis. 


Intermittent Catheterisation 


6.8.2. Therapy for Detrusor Overactivity 
6.8.2.1. Anticholinergic Agents 


Drug therapy is the main treatment for DO (see 
Chapter 25). The residual volume should be 


measured before commencing therapy and if it is 
more than 100 ml, then IC should be instituted. If 
the residual is less than 100 ml, then the patient 
should be prepared for the possibility of needing 
IC; this will depend upon the effect of the anti- 
cholinergic on bladder emptying (Figure 6.8). 


6.8.2.2. Capsaicin 


Capsaicin is the pungent ingredient in red-hot 
chilli peppers and the first use of intravesical cap- 
saicin in human bladders was reported in 1989.5! 
Capsaicin blocks the C-fibre-mediated long- 
latency micturition reflex in cats.*? In humans, 
intravesical capsaicin can increase bladder capac- 
ity and decrease overactive contractions; the bene- 
ficial effect may last for up to 3 months.®3-®> 
Further research in this field is required, but 
intravesical therapy with capsaicin or more potent 
capsinoidlike substances could have a major 
impact upon the management of DO. 


6.8.2.3. _Desmopressin 


In neurogenic bladder dysfunction, night-time 
urinary frequency may be a problem and some 
patients may benefit from desmopressin, a syn- 
thetic antidiuretic hormone (DDAVP).°°87. 
Desmopressin is available as a nasal spray or 
tablets and when taken before going to bed 
reduces urine output for 6-8 hr. It increases the 
reabsorption of water in the collecting tubule of 
the kidney, and because of the risk of hypona- 
traemia it should be used with caution in patients 
over the age of 65 years. It is reasonable for some 
patients to use desmopressin on a very occa- 
sional basis in the daytime for an important 
event such as attending a wedding.*® 


6.8.2.4. Botulinum Neurotoxin A 


Until recently, there have been limited options 
available for patients with DO who fail to 
respond to anticholinergic medication. Before 
botulinum neurotoxin A (BoNT/A) the choice for 
patients who did not benefit from anticholiner- 
gics with or without CIC was either to accept 
their urinary incontinence or undergo major 
surgery usually in the form of an augmentation 
cystoplasy or urinary diversion (see Chapter 24). 
Intradetrusor BoNT/A has provided an exciting 
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Figure 6.8. Algorithm for the management of neurogenic urinary incontinence in MS. 


new option for patients with intractable DO. The 
action of BoNT/A is to bind and enter the periph- 
eral cholinergic terminals, resulting in a pro- 
longed blockade of acetylcholine release, causing 
a flaccid paralysis (see Chapters 24 and 25). 


6.8.2.5. Sacral Neuromodulation 


Caldwell used electrical stimulation in the man- 
agement of voiding dysfunction as early as 
1963.8°-°! In 1982, the first sacral neuromodula- 
tion (SNM) procedure was performed at the 
University of California.” In 1990, Interstim® 
Therapy (Medtronic) was approved by the US 
Food and Drug Administration for refractory 


urge incontinence and urinary retention 
(see Figure 6.9). SNM has been used mainly in 
patients with idiopathic bladder overactivity and 
urinary retention. There is little evidence for its 
use in patients with established neurological 
disease; further information regarding the tech- 
nique can be found in Chapter 24. 

SNM is mainly indicated for those difficult 
patients with intractable urge incontinence and 
women with urinary retention. A great advantage 
of SNM is that it is relatively noninvasive and 
does not involve intra-abdominal surgery with its 
potentially serious long-term effects. The results 
are encouraging in this difficult group of 
patients.°>°4 
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Figure 6.9. Interstim® therapy (see text). 


6.8.2.6. Chronic Indwelling Catheter 


In some circumstances an indwelling catheter 
may be the best option to ensure personal hygiene 
and adequate bladder drainage. Despite the 
disadvantages of a long-term indwelling catheter 
there are times when the insertion of a catheter 
can provide the patient with a welcome relief 
from incontinence (see Chapter 23). 

Bypassing around a urethral catheter is a common 
problem, resulting usually from uninhibited detru- 
sor contractions; it may be resolved by anticholiner- 
gic medication or intradetrusor BoNT/A. Treatment 
of symptomatic urinary infections is important but 
prolonged antibiotic therapy is likely to lead to the 
emergence of resistant organisms. 

Suprapubic catheterisation has several benefits 
over long-term urethral catheterisation including 
avoidance of urethral destruction, ease of chang- 
ing, improved catheter hygiene, and facilitation 
of sexual activity.°>° 


6.8.2.7. Appliances 


The most commonly used appliances for contain- 
ing urinary leakage are penile sheaths and 
absorbent pads. In women, there is no widely used 
external appliance for the containment of urinary 
leakage. A variety of penile sheaths are available 
but it may still prove impossible to fit a sheath sat- 
isfactorily often because the penis is retracted. 
Also, some patients develop skin reactions to the 
material of the sheath and others with impaired 
mental function may pull at the appliance. 


6.9. Summary 


In neurological disease, the urinary symptoms can 
be the most distressing aspect of the disorder for 
the patient, the carers, and the family. Explanation 
of the cause of the bladder dysfunction in relation 
to the neurological disease process is likely to be 
of great benefit to the patient and those concerned 
with providing care. The main forms of conserva- 
tive treatment are pharmacotherapy for control of 
detrusor overactivity and intermittent catheterisa- 
tion to ensure satisfactory bladder emptying. 
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Patient Assessment 


J Laycock, MM Whelan and C Dumoulin 


7.1 Introduction 

Bladder and bowel symptoms rarely occur in iso- 
lation and many are due to adaptive strategies. 
To fully understand the pathophysiology of lower 
urinary tract (LUT) disorders, information is 
required about problems during bladder filling, 
storage and emptying, and the character, onset 
and duration of symptoms. All past and present 
obstetric, gynaecological, urological, medical and 
relevant surgical history should be documented, 
along with current drug therapy, including over- 
the-counter (OTC) medication. Finally, a physi- 
cal examination is carried out, examining the 
abdomen, external genitalia and pelvic floor 
muscles (PFM). This information is best collected 
on a pro-forma (see Appendix 1). 


7.2 Bladder Diary/ Frequency 
Volume Charts 


The normal adult fluid output from the kidneys 
varies between 1 and 3 litres per 24 hours, with 
approximately 80% excreted during waking 
hours, negating the need to empty the bladder at 
night; the average adult bladder capacity is in the 
range 300 to 600 mL!. 

Probably the most useful assessment tool is the 
bladder diary; it is a means of self-recording the 
time and quantity of drinks and urine output and 
the time of incontinent episodes; a three day diary 
is recommended to confirm a pattern of day to day 
practice’. A frequency/ volume (F/V) chart is used 
to determine a voiding pattern and the voided 
volumes (see Appendix 2). The chart can be mailed 


to the patient prior to the first appointment, and 
completed by the patient or carer; consequently, 
the instructions should be easily understood. 

Further questioning will be necessary to iden- 
tify the types of drinks and the severity of incon- 
tinence; this can be measured by recording how 
often incontinence generally occurs, how much 
urine is lost at each incontinent episode, and the 
size and number of incontinence pads used per 
day or week. See appendix 2. It is also important 
to identify what caused the incontinence; for 
example, was urine leakage caused by an increase 
in abdominal pressure e.g. coughing, or by not 
getting to the toilet in time. 

From the chart, information can be deter- 
mined regarding frequency [normal frequency is 
6 - 8 voids in 24 hours], incontinent episodes and 
nocturia (waking at night to void, sleeping before 
and after the void*). Maximum and minimum 
voided volumes and total volume voided, over 24 
hours, give an indication of fluid intake, func- 
tional bladder capacity and bladder habits. The 
first void of the day is generally the largest, and 
physical activity and heat reduce urinary output. 


7.3 Assessment Forms 


An assessment form enables recording of find- 
ings in an orderly and systematic way. The form 
shown in Appendix 2 is designed to facilitate an 
audit of clinical outcomes, by recording at the 
initial visit and on discharge, the presence and 
severity of LUT symptoms, in addition to infor- 
mation gained from the frequency/volume chart 
and other investigations. Various items on the 
form are discussed below. 
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7.4 Bladder Symptoms 


Life-style, occupation and hobbies affecting incon- 
tinence should be discussed. Symptoms of urinary 
loss and urgency noted, and thought given to pos- 
sible causes. If urgency is associated with fre- 
quency and nocturia it is indicative of overactive 
bladder (OAB) syndrome!. Urge incontinence can 
be ‘triggered’ in a variety of ways; running water, 
coughing, ‘key-in-the-door’ syndrome, or simply 
entering the bathroom. Patients should be ques- 
tioned about hesitancy, or any change in their flow 
rate or time taken to complete voiding. It may not 
be abnormal to have hesitancy when trying to void 
less than 100mL or very large amounts (>700mL). 
The bladder is intended to be compliant 
during filling and contract during the voiding 
phase, emptying to completion. Failure to empty 
completely may be due to outflow obstruction, 
inability to relax the PFM and/or external 
urethral sphincter, or detrusor hypotonia/atonia. 
Post micturition dribble refers to an involun- 
tary loss of urine after finishing voiding. This is 
usually after a woman arises from the toilet or a 
man leaves the toilet? (see Chapters 9 and 21). 
Bladder pain during the storage phase, or 
dysuria (pain on voiding), should always be 
investigated. It is important that pain is distin- 
guished from urgency or bladder fullness. Any 
blood in the urine should be investigated; possible 
causes include kidney damage due to trauma, 
glomerulonephritis, pyelonephritis, strenuous 
activity, cystitis, urethritis, calculi and tumours. 


7.5 History 
A complete history is taken* (see Box 7.1) 


7.5.1 


Quality of life issues are seen to be increasingly 
important. Please see Chapter 8 for full details. 


Quality of Life 


7.5.2 


The results of urodynamics and other upper 
and lower tract studies should be recorded 
(see Chapter 9a). Urinalysis is essential especially 
for those patients with irritative symptoms: see 
Chapter 9b. 


Investigations 


J Laycock, MM Whelan and Chantale Dumoulin 





Box 7.1 


Information required for a complete 
assessment 


Urological history 

Medical history 

Surgical history 

Childhood problems and relevant family 
history* 

Gynaecologic history® 

Obstetric history ° 

Weight’/BMI 

Bowel history 

Medication: all present and relevant past 
medication 











7.5.2.1 Stop Test 


Historically, patients have been told to exercise 
their PFM by repeatedly stopping and starting the 
flow of urine. However, many respected clinicians 
believe that this is inappropriate° due to:- possible 
reflux of urine to the kidneys, interference with 
the micturition reflexes, possible inability to re- 
start the urine flow and disillusionment of those 
unable to stop the flow. The stop test should be 
discouraged for all patients. 


7.6 Physical Examination 


Each department should have an agreed policy on 
infection control and consent procedures prior to 
any intimate examination. It is essential to obtain 
and record valid consent (some institutions require 
written consent) with any refusal recorded. The 
General Medical Council (GMC) has published 
guidance for intimate examinations®. Furthermore, 
each professional must take heed of the governing 
body of their own profession. 


7.6.1 


Activation of dermatomes and myotomes sup- 
plied by S 2.3.4 is thought to have an inhibitory 
effect on the sacral micturition reflex centre’. 
Testing of the appropriate dermatomes and 
myotomes will give information on the integrity of 
the nerve roots. 


Neurological Examination 


7. Patient Assessment 


Myotomes supplied by S 2.3.4 include the 
PFM, external urethral and anal sphincters, hip 
extensors and lateral rotators. In addition, the 
plantarflexors, lumbricals and interossei all 
derive some innervation from S82. If abnormali- 
ties are noted, or neurological problems sus- 
pected, further assessment of the lumbo-sacral 
dermatomes, myotomes and reflexes should be 
carried out. If the history and subsequent 
simple tests are suspicious of a neurological 
problem, the patient should be referred appro- 
priately’. 


7.6.2 Abdominal Examination 


The abdomen should be evaluated for skin condi- 
tion and surgical incisions, and palpated to iden- 
tify any pain, abnormal pelvic mass, hernias or 
full bladder. 


7.6.3 Vaginal Examination 


The patient should be examined in supine, with 
knees bent, feet apart and in good light®. An 
agreed infection control policy (dated and 
signed) should be in place that includes exami- 
nation and any instruments used during the 
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assessment or treatment (see Chapter 36). Findings 
will be described under general observations and 
PEM assessment. Many of these findings can be 
recorded on “The Rings of Continence’ (ROC)? as 
depicted in Figures 7.1 and 7.3. This scheme previ- 
ously combined assessment findings in both a ver- 
tical and a horizontal plane‘; these planes have now 
been separated. See Figure 7.2. The vertical clock is 
shown in Figure 7.1. The large ROC represents the 
vagina, with 12 o’clock denoting the anterior and 
6 o'clock the posterior segment; 9 o’clock repre- 
sents the patient’s right lateral wall and 3 o’clock 
the left. The smaller anterior ROC represents the 
urethra, and the smaller posterior ROC represents 
the anal canal. 


7.7. Observations 


Relevant observations? are detailed in Box 7.2 

In addition, the ROC (see Figure 7.3) can be 
used to show the performance, during a MVC, of 
the urethral and pubovisceralis muscles. Both 
the modified Oxford scale (0 to 5) and the 4- 
point ICS scale (absent, weak, normal, strong)® 
(see Figure 7.3) are shown. 


Anterior 
Right Left 
Ca Urethra 
12 o’clock 
Cystocele 
9 o’clock 3 o’clock 
Vagina 






Posterior 


6 o’clock 


Rectocoele 


Anal Canal 


Figure 7.1. Rings of continence; vertical clock showing orientation of urethra, vagina and anal canal. Also shown: cystocoele, rectocoele 


and scar 
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Box 7.2 


Observations on perineal inspection: 


e Red, excoriated skin on the upper thighs 
and vulva 

e Vaginal oestrogenisation status”!° 

e Scars following childbirth or surgery. See 
Figure 7.1. 

e Prolapse, described in greater detail in 
Section 5, Chapters 31 to 33. Prolapse 
can be recorded on the ROC (Figures 
7.1 and 7.3). 











7.8 Pelvic Floor Muscle Assessment 


The patient is instructed to squeeze and lift the 
PFM as if preventing the escape of flatus and/or 
urine. If a vaginal digital assessment is inappro- 
priate, it is useful to be able to observe the per- 
ineum and assess the muscle action. 

During a maximum voluntary contraction 
(MVC) of the PFM®, the following may be 
observed: the anus retracts, perineum is drawn 
inwards, posterior vaginal wall moves anteriorly 
and the urethral meatus ‘winks’. 

There is growing evidence to support the syn- 
ergistic action of the transversus abdominis 
(TrA) with the PFM (for details, see Chapters 11c 
and 12b) inferring that co-contraction of the TrA 
may take place during a MVC of the PFM. 


7.8.1 


The basic procedure‘ for vaginal assessment is 
shown in box 7.3. Valid consent must be 
obtained prior to any procedure’®. 


Procedure 





Box 7.3 


Procedure for vaginal examination 


Separate the labia with the thumb and 
index finger 

Introduce the lubricated index finger of 
the examining hand into the vagina 
Assess for pain, sensation and vaginal 
capacity 

PFM!! and urethral sphincter evaluation 
(see below) 
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7.9. Vaginal Palpation 
(M. Whelan) 


7.9.1 


The PFM can be examined and described on two 
different planes, a vertical clock perpendicular to 
a horizontal clock. 

The vertical clock has already been 
described. The pubic symphysis lies at 12 
o’clock and the perineal body lies at 
6 o’clock. Pubococcygeus also known as 
pubovisceralis lies at 4 o'clock and 8 
o'clock; contraction of pubococcygeus pro- 
duces a squeeze at the base of the palpating 
finger. 

The horizontal clock shares a base with the 
vertical clock at the perineal body (6 o’clock) 
the coccyx now represents 12 o’clock. The pad 
of the palpating finger at 10 o’clock and 2 
o'clock will palpate the iliococcygeus with the 
base of the palpating finger in contact with the 
pubococcygeus (Figure 7.3); the finger must be 
fully extended in order to reach the depth 
required. On this plane the contraction of the 
muscles will produce a cranioventral lift of the 
pad of the examining finger. Pubovisceralis will 
lie in the plane of the vertical clock at its ante- 
rior attachment; it will then become part of the 
horizontal clock at the posterior attachment. 
Through differentiation of activation at the pad 
and base of the palpating finger on the hori- 
zontal clock the therapist can assess quality of 
contraction of the PFM (see Chapter 11b; 
Figure 11b.1). 


Planes of Examination 


7.9.2 Muscle Activation 


The resting tone at the anterior and the posterior 
PFM may vary. Commonly when palpating the 
horizontal clock with the finger-pad at 10 
o’clock and 2 o’clock, an inhibited postero- 
lateral vaginal wall yields a fibrous almost tendi- 
nous type structure that does not lift the 
finger-pad cranio-ventrally. This tendinous 
structure will be painful on deep palpation. The 
more proximal pubovisceralis may squeeze and 
lift the base of the palpating finger but the finger- 
pad loses contact with the posterolateral wall as 
the pubovisceralis contracts, indicating inhibi- 
tion of iliococcygeus. This is in contrast with a 
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Ficure 7.2. Planes of Examination 


more balanced contraction where the entire 
ventral surface of the palpating finger is lifted as 
a unit and contact with the finger-pad is main- 
tained (see Chapter 11b; Figure 11b.2). 


7.9.3 Maximal Relaxation 


If the PFM feels taut on palpation then muscle 
release is not maximal; it is equally important 
to assess the degree of relaxation when assess- 
ing a contraction. Maximal relaxation is 
assessed at the anterior attachments of the pub- 
ovisceralis at the base of the palpating finger 
and at the illiococcygeus under the finger-pad. 
The degree of relaxation can be graded as a per- 
centage of the degree of contraction. When 
maximal relaxation on both planes is reached, 
then the muscle will feel soft on palpation. This 
can be challenging with a dysfunctional muscle, 
and techniques to achieve this are described in 
Chapter 11b. 


7.10. PFM Assessment (J Laycock) 


7.10.1 Muscle Contractility. The New 
PERFECT Scheme 


This acronym (see Table 7.1) was developed and 
validated”? to assess pelvic floor muscle contrac- 
tility and enable the planning of patient specific 
muscle training regimens* (see Chapter 11a); it 
has now been further developed. 


TABLE 7.1 The New PERFECT assessment scheme 





P Performance 
E Endurance 


A measure of the strength of an MVC 
The time (in seconds) that the MVC can be held 
before strength is reduced by 50% or more 


R_ Repetitions Number of times the MVC can be repeated 


E Elevation Lifting of the posterior vaginal wall during 
an MVC 

C Co-contraction —_Co-contraction of the lower abdominal muscles 
during an MVC 


T Timing Synchronous involuntary contraction of the 


PFM on coughing (see below). 
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7.10.1.1 Performance [P] 


Having established that a correct PFM contrac- 
tion is being performed, the examiner grades the 
performance (P) of the contraction, using a mod- 
ified Oxford scale (see Box 7.4) by assessing the 
strength of the maximum voluntary contraction, 
using one finger®. Both sides are graded, and the 
stronger side assessed for endurance, repetitions 
and fast contractions (see below). The non-exam- 
ining hand palpates the abdominal muscles to 
detect appropriate activity. 

Careful palpation can identify weakness in dif- 
ferent portions of pubovisceralis. The original 
modified Oxford grading study’? demonstrated 
reliability and reproducibility between 18 trained 
physiotherapists, however a later study has 
reported high inter-observer variability!’. This 
suggests that training is essential to ensure all 
participants in a study are grading equally. The 
International Continence Society (ICS) now 





Box 7.4. 
The modified Oxford scale 


Grade 0: no discernible PFM contraction. 
Grade 1: a flicker, or pulsing under the 
examining finger- a very weak contraction. 
Grade 2: a weak contraction - an increase 
in tension in the muscle without any dis- 
cernible lift or squeeze. 


Grade 3: a moderate contraction- charac- 
terised by a degree of lifting of the posterior 
vaginal wall and squeezing on the base of 
the finger (pubovisceralis) with in-drawing 
of the perineum. A grade 3 or higher grade 
contraction are generally discernible on 
visual perineal inspection. 

Grade 4: a good PFM contraction producing 
elevation of the posterior vaginal wall against 
resistance and in-drawing of the perineum. If 
two fingers (index and middle) are placed 
laterally and/or vertically in the vagina and 
separated, a grade 4 contraction can squeeze 
them together against resistance. 


Grade 5: a strong contraction of the PFM; 
strong resistance can be given against ele- 
vation of the posterior vaginal wall and 
approximation of the index and middle 
fingers as above. 











J Laycock, MM Whelan and Chantale Dumoulin 





Box 7.5 

Oxford Scale ICS Scale 

0 Absent 

land 2 Weak 

3 and 4 Normal (moderate) 
5 Strong 











recommends a 4-point scale: absent, weak, normal 
or strong®. However this scale has not yet been val- 
idated, and in clinical practice is less sensitive. 
Furthermore the author feels that ‘normal’ is a 
difficult grade to quantify, and suggests that, if this 
revised scale is used, ‘normal’ should be consid- 
ered moderate. The 4-point scale for an MVC 
reads:- A-absent, W- weak, N- normal, S- strong. 
See Figure 7.3 for application of these scales and 
Box 7.5 for a comparison between the scales. 

The external urethral sphincter performance is 
evaluated by palpating with the pad of the index 
finger through the anterior vaginal wall during a 
MVC, and graded absent, weak, normal or strong. 
Using the same scale, the urethrovaginal sphincter 
is assessed on the left and the right. See Figure 7.3. 


Right Left 
N WwW 
N 
Uterine 
prolapse 
4/S 
Pubovisceralis 2/W-Pubovisceralis 
P Scar 


External anal 
sphincter 


3/N Puborectalis 


Figure 7.3. Rings of Continence (ROC); vertical clock showing from 
above: Right side urethrovaginal sphincter — normal, Left side ure- 
throvaginal sphincter — weak, External urethral sphincter - normal, 
Right pubovisceralis — grade 4 / strong, Left pubovisceralis — grade 
2 / weak, Uterine prolapse, scar, P — pain. External anal sphincter — 
grade 4 / strong, Puborectalis — grade 3 / normal 


7. Patient Assessment 


7.10.1.2 Endurance [E] 


This is the time up to 10 seconds that the 
maximum contraction is held, before a reduction 
in power of 50% or more is detected. 


7.10.1.3 Repetitions [R] 


The number of repetitions (up to 10) of the MVC 
is recorded, allowing 4 seconds rest between 
contractions. 


7.10.1.4 Fast [F] 


After a short rest of at least one minute, the 
number of fast (up to 10), one second MVC’s 
is assessed, with the patient instructed to 
‘contract - relax’ as quickly and strongly as 
possible, in her own time, until the muscles 
fatigue. 


7.10.1.5 Elevation, Co-contraction 
and Timing - [E C T] 


See Table 7.1 

Below are examples of PERFECT assessments. 
Performance (P) is graded using the modified 
Oxford scale and the revised ICS scale. 


Example 1 


P E R F E Cc T 


3/N 5 4 7 | J 0 


This assessment describes a patient with a 
‘normal’ (grade 3) MVC, held for 5 seconds 
and repeated 4 times, followed, after a rest, by 7 
fast contractions. In addition, elevation of the 
posterior vaginal wall and co-contraction of the 
lower abdominals was detected, but involuntary 
contraction of the PFM on coughing was not 
demonstrated. The aims of treatment include 
increasing strength and endurance (and repeti- 
tions) but, most importantly, to teach “The 
Knack’™ (see Chapter 11.) 


Example 2 
P E R F E C T 
2/W 2 3 / 0 ¥ 0 


63 


This patient has weak fatiguable muscles: a grade 
2 /weak contraction held for 2 seconds and 
repeated 3 times. In this case, it is inappropriate to 
assess the fast muscle contractions. This example 
also shows there is no elevation of the posterior 
vaginal wall on MVC of the PFM, there is co-con- 
traction of the lower abdominals, but no discernible 
involuntary contraction of the PFM on coughing. 
Treatment will aim at increasing strength and 
endurance, and making the patient more aware of a 
PFM contraction; this will be followed by teaching 
‘The Knack’! (see Chapter 11a). 


7.11 Self Assessment 

Some women may wish to examine themselves 
by observation of a perineal lift with a mirror 
or by self-palpation. However this should not 
be assumed as it has been shown that only 30% 
of older women are quite comfortable with the 
concept of touching their own genitalia’. If 
appropriate, self vaginal examination can be 
explained as a method of proprioception and 
self assessment. It can be explained as intro- 
ducing a clean thumb vaginally, ‘hooked 
over’ the postero-lateral PF, perhaps when in 
a bath or shower. If appropriate, it may also be 
suggested that they get feedback from their 
sexual partner. One of the side effects of 
increased PFM activity is increased sexual sat- 
isfaction’®; this may in itself encourage effort 
and compliance to exercise. 


7.12 Measurement of PFM Function 
by Dynamometry (C. Dumoulin) 


7.12.1 Introduction 


Dynamometers have been widely used by physio- 
therapists for evaluating trunk and limb muscle 
function for more than 40 years!’. The Montreal 
dynamometer, comprising a computerised 
central unit and a dynamometric speculum 
(Figure 7.4), has been designed specifically to 
assess the PFM. The central unit consists of a 
laptop computer and a data acquisition card; the 


64 


J Laycock, MM Whelan and Chantale Dumoulin 





Figure 7.4. Montreal PFM dynamometer 


dynamometric speculum is made of two alu- 
minium branches; an upper fixed branch and a 
lower adjustable one. 


7.12.2. PFM Assessment 


Direct measurements of the PFM strength are 
taken at different openings of the speculum, 
thereby allowing measurement at different 
muscle lengths. The resultant forces exerted by 
the PFM on the speculum are measured on the 
cantilever principle using two pairs of strain 
gauges glued on each side of the moveable lower 
branch of the speculum. Voltage values from the 
strain gauge are amplified, digitised and con- 
verted into units of force (N) and then presented 
in graphic form (Figure 7.5). 

The dynamometer has shown the ability to 
measure the resultant PFM force independently 


12 


Newton 
= 
of NFA OO 


of its point of application on the branch of the 
speculum implying that the voltage difference 
remains constant wherever the same force is 
applied on the branch of the speculum®. 


7.12.3 Psychometric Evaluation 


Test-retest reliability studies with young and 
middle-aged women suffering from persistent 
postpartum stress urinary incontinence have 
indicated good to very good reliability of 
strength measurements!*”°, Women’s reaction 
to the measurement procedure, assessed in the 
reliability study, showed that this new 
instrument and the measuring procedure are 
acceptable’. In a study comparing the new 
dynamometer with the modified Oxford grading 
system! !, significant correlations with coeffi- 
cients of r = 0.727, r = 0.450 and r = 0.564 for 


8 10 12 14 


seconds 


Figure 7.5. Recording of PF passive strength (baseline) and maximal strength 
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continent, incontinent and all women, were 
found”. These studies support some of the 
various aspects of the construct validity of the 
dynamometric speculum”. Finally, the capabil- 
ity of the dynamometer to discriminate between 
incontinent and continent postpartum women” 
in addition to pre- and post-treatment postpar- 
tum women” confirms further aspects of the 
construct validity. 

Although this new dynamometer seems a 
highly promising tool for assessing PFM function, 
the effect of intra-abdominal pressure, coughing 
and straining on dynamometric measurements 
needs to be investigated. More psychometric eval- 
uation is required before the dynamometer is 
available commercially. 
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Quality of Life Assessment 


and Questionnaires 


KNL Avery and JL Donovan 


8.1 Health and Quality of Life 


Health is a state of complete physical, mental 
and social well-being, and not merely the absence of 
disease or infirmity 


World Health Organization, 1946! 


Health is cited in the general population as an 
important determinant of an individual’s quality 
of life (QOL). Illness may not just impinge upon 
physical functioning but also on other aspects of 
well-being, including psychological, emotional, 
and social well-being, subsequently affecting 
QOL*. The World Health Organisation’s defini- 
tion conceptualised health as a broad, multidi- 
mensional concept, emphasising the intrinsic 
relationship that exists between health and QOL 
and thereby highlighted the relevance of includ- 
ing QOL as an outcome measure in this field.” 


8.2 Health-Related Quality of Life 


For the requirements of clinical medicine and 
clinical trials, it is more relevant to focus on 
those aspects of QOL that may be influenced by 
disease or its treatment.* “Health-related qual- 
ity of life” includes “attributes valued by 
patients including their resultant comfort or 
sense of well-being; the extent to which they are 
able to maintain reasonable physical, emotional, 
and intellectual function; the degree to which 
they retain their ability to participate in valued 
activities within the family, in the workplace 


and in the community” (Wenger and Furberg, 
quoted in ref. 5). This emphasises the multidi- 
mensional nature of QOL and the importance of 
considering individuals’ perceptions of their 
own situation in the context of nonhealth- 
related aspects. 


8.3 Impact of Incontinence on 
Quality of Life 


Urinary incontinence (UI) interferes with every- 
day life, causes practical inconvenience and 
financial hardship, and often requires elaborate 
planning to conceal or prepare for incontinent 
episodes.° Feelings of embarrassment or negative 
self-perception are common.’ 


8.4 Measuring Quality of Life 


8.4.1 Clinical Measures of Incontinence 


Treatments for UI largely aim to reduce the 
occurrence of episodes or limit the impact 
of symptoms. Diagnosis and classification of 
symptom severity is commonly achieved by pad 
testing and urodynamic studies. Overall, there is 
only a weak relationship between symptomatic, 
QOL, and objective clinical or urodynamic meas- 
ures of UI. The type, severity, or number of symp- 
toms or the results of urodynamic or clinical 
investigations cannot predict impairment.’~° 
While UI is prevalent among the general popula- 
tion, it is not always bothersome.’ It is not 
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surprising that what is demonstrated clinically is 
distinct from what is perceived by patients to be 
troublesome: clinical measures and question- 
naires probably measure different but related 
aspects of UI. Consequently, it is now widely 
accepted that measurement of UI should incorpo- 
rate both self-reported symptoms and _ their 
perceived impact on QOL. The importance of 
assessing QOL in health outcomes research has 
been acknowledged by many groups, including 
the UK Medical Research Council (MRC) and the 
European Organization for Research and Treat- 
ment of Cancer (EORTC), who have outlined poli- 
cies stipulating that QOL should be considered as 
an endpoint in all new trials.’ Traditionally, the 
clinical history has been used to summarise 
symptoms and their impact on QOL. Clinicians’ 
assessments of impact have been shown, however, 
to underestimate the degree of interference per- 
ceived by patients, and to focus on issues of lesser 
importance to patients.!!2 


8.4.2 Self-Completion Questionnaires 


Increasingly, patient-completed methods of 
measuring UI are being used, including void- 
ing diaries (frequency-volume charts or uri- 
nary diaries) and questionnaires. Voiding 
diaries assess a limited number of UI symptoms. 
For a full assessment of symptoms and 
their impact, questionnaires that have been 
shown to be valid and reliable are recom- 
mended. Questionnaires provide a method for 
standardised data collection from patients.' 
They measure “subjective” phenomena in an 
objective way and increasingly assess symp- 
toms, bothersomeness, and impact on multiple 
QOL dimensions. 


8.4.3 Suitability/Feasibility 


Importantly, a questionnaire should be suitable 
for its purpose and feasible to be used. There is a 
tension between encompassing all aspects of the 
condition and avoiding respondent burden and 
making the instrument simple to use. Increas- 
ingly, short and long versions of questionnaires 
are being produced to allow detailed research as 
well as rapid evaluation for research and clinical 
practice. 
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8.4.4 


Increasingly, questionnaires are required to be 
used in different populations and settings but 
psychometric properties are not necessarily 
transferable. There are particular problems with 
the interpretation of symptoms and aspects of 
QOL in different populations and cultures.'4 Steps 
can be taken to ensure that questionnaires may be 
used by different cultural groups.!>!° 


International Implementation 


8.5 Questionnaire Grading 


Questionnaire design and utilisation is not sim- 
ple. To have confidence that the questionnaire is 
measuring what it is supposed to measure, that it 
does this reliably, and is appropriate for use in the 
patient/population group under investigation, a 
number of studies must be conducted. Empirical 
evidence is required to demonstrate the precision 
and accuracy of measures, more commonly 
referred to as psychometric properties, including 
validity, reliability, and responsiveness to change. 
When designed and tested thoroughly, question- 
naires can have levels of precision that equal or 
exceed clinical measures. 

The Symptom and QOL Assessment Commit- 
tee of the International Consultation on Inconti- 
nence has published regular literature reviews of 
the assessment of UI and vaginal and pelvic floor 
problems.!7-!° The Committee has developed 
standardised grades of recommendation for 
questionnaires based on the Oxford Centre for 
Evidence Based Medicine’s Levels of Evidence 
and applied them to categorise questionnaires in 
these areas.!° For Ul/lower urinary tract symp- 
toms (LUTS), there are two grades of recommen- 
dation: Grade A (highly recommended) is for 
established measures with documented, rigor- 
ous validity, reliability, and responsiveness in 
several clinical studies; Grade A”*” (highly recom- 
mended) is for newly developed measures with 
published reports of acceptable validity, reliabil- 
ity, and responsiveness indicated with rigour in at 
least one study. Grade B (recommended) is for 
measures with some validity, reliability, and 
responsiveness indicated, or for which only valid- 
ity and reliability (but not responsiveness) have 
been established with rigour. 
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8.6 Questionnaires to Assess 
Symptoms and QOL Impact of UI 
and/or LUTS 


Many UI questionnaires have been developed for 
men or women separately and several include 
assessment of LUTS. Table 8.1 shows highly rec- 
ommended (Grade A) questionnaires for the 
assessment of QOL impact of UI alone or in the 
presence of LUTS, including overactive bladder 
(OAB). Characteristics that may be important for 
choosing an instrument for a study or patient 
population are indicated. Given the plethora of 
questionnaires now available, only those reaching 
the highest level of rigour (Grade A) are reported. 
Ten assess QOL related to UI and one QOL related 
to OAB. Five of these simultaneously assess symp- 
toms. Only one (the International Consultation 
on Incontinence Questionnaire”) assesses both 
symptoms and QOL impact and encompasses all 
aspects of UI in men and women. 

Established UI questionnaires often are modified 
for use in selected patient groups (eg, males, differ- 
ent cultural/language groups) and a number of 
those reported here now have published modified 
versions, such as the Urge Incontinence Impact 
Questionnaire for patients with urge UI. Although 
it may be appropriate to modify questionnaires, it is 
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advisable to keep modifications to a minimum and 
to use original versions whenever possible. Modifi- 
cations of established questionnaires may result in 
changes (sometimes substantial) in the instru- 
ment’s psychometric performance, and thus mod- 
ified instruments should be subjected to the same 
psychometric testing as that employed in develop- 
ing a new instrument. 

Numerous other questionnaires have been 
developed to assess QOL impact of LUTS and UI. 
They did not have, by the time of the ICI Commit- 
tee’s 2004 review,” the full complement of psy- 
chometric evaluation or robust data, or are less 
relevant for UI than the questionnaires reported 
above. They include the Leicester Impact Scale 
(men and women) and the Male Urinary Symp- 
tom Impact Questionnaire, King’s Health Ques- 
tionnaire, and Nocturia Quality of Life 
questionnaire (men). 


8.7. Questionnaires to Assess 
Symptoms and QOL Impact of Vaginal 
and Pelvic Floor Problems 


Many women present with vaginal symptoms and 
pelvic organ prolapse (POP) is frequently impli- 
cated. A clinical history is usually used to assess 


TABLE 8.2. Recommended (Grade B) questionnaires and those with potential (Grade C).? 








Source- Translations 
Questionnaire Validation language Symptoms POP bother/QOL available Comment 
Pelvic Floor Impact Grade B US-English WA J Adaptation of IIQ 
Questionnaire (PFIQ) 
P-QOL/St. Mary’s Grade C UK-English WA J 
Questionnaire 
Pelvic Floor Grade C US-English WA 
Dysfunction 
Questionnaire 
e-PAQ Pelvic Floor Grade C UK-English WA J Electronic format 
Symptoms available 
Questionnaire 
Danish Prolapse Grade C Danish J J 
Questionnaire 
IClQ-Vaginal Grade C UK-English J J 
Symptoms 
Questionnaire 
(IC1Q-VS) 





Notably, none currently meet the criteria to be highly recommended (Grade A). 
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symptoms but, as with UI, symptoms often do not 
correlate with objective findings. Clinician-based 
history is inconsistent, impact may not be assessed, 
leading questions can be asked and patients may 
be unwilling to volunteer symptoms. Unlike UI, 
the ICI Committee noted that the assessment of 
vaginal and pelvic floor problems is a developing 
area with few questionnaires currently reaching 
the highest levels of evidence. Consequently, 
despite the prevalent nature of these conditions we 
have little idea how intervention alters symptoms 
and QOL. A third grade of recommendation 
(Grade C) therefore was developed to indicate 
questionnaires in early development, where further 


TABLE 8.3. Generic health measures for UI. 
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validation and application is required.! Table 8.2 
details recommended (Grade B) questionnaires 
and those with potential (Grade C). Notably, none 
currently meet the criteria to be highly recom- 
mended (Grade A). 


8.8 Generic Health Measures for UI 


These questionnaires aim to measure the multidi- 
mensional nature of health status (Table 8.3) and 
cover the major QOL domains and, with the excep- 
tion of the EQ-5D, other well-being issues. All are 
suitable for a range of illnesses and populations. 





Source- 


Questionnaire Gender Validation language 


Translations 
available 


Use in relevant 


samples Domains 





MOS Short 
Form — 36 items 
(SF-36) 


Both Grade A US-English 


MOS Short 
Form — 12 items 
(SF-12) 


Rand-36 


Both Grade A US-English 


Both Grade A US-English 


EuroQoL EQ-5D Both Grade A UK-English, Dutch 


Swedish, Norwegian, 


Finnish 


Nottingham Health Both Grade A 


Profile (NHP) 


UK-English 


Sickness Impact Both Grade A 


Profile (SIP) 


US/English 


Physical function, WA 
social function, 
emotions, personal 
productivity, pain, 
general health 
perception/ status, 
other well- being 
issues 


Physical health, JY 
mental healht 


UI, benign prostatic 
hyperplasia (BPH), 
LUTS, OAB 


Prostatectomy 
patients 


Retains the same items J 
and subscales 
as the SF-36 but uses a 
slightly different 
scoring algorithm 


Ul Physical function, JY 
social function, 
emotions,personal 
productivity, pain, 
general health 
perception/status 


Physical function, / 
social function 
emotions, personal 
productivity, pain, other 
well-being issues, 
sexual function 

Physical function, / 
socialfunction, 
emotions, personal 
productivity, other 
well-being issues, 
neuropsychological/ 
cognitive function 


UI, prostate cancer 


UI, LUTS, prostate 
cancer 


UI, LUTS, BPH 
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While they do not contain specific questions on 
UI, they have been widely used to assess the QOL 
of incontinent adults on the assumption that UI 
impacts on general well-being. During the past 
five years, the SF-36 has been the most widely 
used generic health-related QOL measure to 
assess UI. Several other instruments, such as the 
SIP, the NHP, and the EQ-5D, have had limited 
use in recent years. All have achieved acceptable 
reliability and validity in incontinent individuals. 
They can, however, be lengthy and relatively 
insensitive to UI. Overall, these generic instru- 
ments are useful in comparing across conditions 
or in describing the general health status of 
incontinent adults. 


8.9 Questionnaires to Assess Sexual 
Function/Satisfaction 


Sexual function may be regarded as a dimension 
of overall QOL for which a wide choice of specific 
measures has been validated. A number have 
been specifically developed to examine sexual 
function in patients with pelvic floor disorders 
such as UI. Established measures that have been 
shown to demonstrate adequate psychometric 
properties are desirable but the appropriateness 
of using a particular instrument also must be con- 
sidered. Clinicians often prefer to use unstruc- 
tured interviews in clinical practice to allow the 
tailoring of questions to the individual or couple 
being assessed. They allow vocabulary, level of 
assertiveness, and depth of questioning to be 
modified and enable the clinician to support 
patients who feel vulnerable and encourage dis- 
cussion. This flexibility is not readily achievable 
with questionnaires. Some patients, however, find 
discussing intimate issues very difficult and ques- 
tionnaires may allow issues to be measured more 
effectively in private before exploring question- 
naire responses in the clinical interview. 

Highly recommended (Grade A) question- 
naires for evaluating sexual matters in patients 
with UI include the Golombok-Rust Inventory of 
Sexual Satisfaction (men and women) and the 
International Index of Erectile Function, ICSsex, 
and BPHQOL9 (men). Recommended (Grade B) 
questionnaires include the Psychosocial Adjustment 
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to Illness Scale (men and women), Pelvic Organ 
Prolapse/Urinary Incontinence Sexual Question- 
naire and Brief Index of Sexual Function for 
Women (women), and the Brief Sexual Function 
Inventory (men). 

Many of the questionnaires assessing the psy- 
chosocial impact of UI/LUTS contain some sexual 
function questions. Those containing just one 
question tend to focus on general overall impact 
on sexual functioning. The KHQ, IQ, and I-QOL 
are recommended for UI/LUTS. 


8.10 Questionnaires for Specific 
Patient Groups 


Most questionnaires have been developed for use 
in the general population or patients with UI or 
vaginal and pelvic floor problems. However, some 
patient groups may experience particular prob- 
lems with UI (eg, children, frail elderly, spinal 
cord or neurological damage, prostate/bladder 
cancer, benign prostate disease), which may 
require more specific measures or addition of 
items to existing instruments. Researchers should 
use existing recommended questionnaires, if pos- 
sible, to aid comparison and reduce the prolifera- 
tion of questionnaires. 


8.11 Conclusions 

It is encouraging that the use of high-quality vali- 
dated questionnaires in research and clinical 
practice with regard to UI and vaginal and pelvic 
floor problems has increased markedly in recent 
years, offering potential benefits to patient care 
due to the more accurate measurement of symp- 
toms and QOL." This chapter provides a general 
introduction to the assessment of QOL in this 
field. Available questionnaires recommended for 
use and the characteristics, benefits, and short- 
comings associated with them have been dis- 
cussed. The selection of instruments for clinical 
or research purposes will depend on the objec- 
tives of the assessment, the patient/population 
being assessed, the nature of the intervention 
(where applicable), and the specific research 
questions being addressed. 


8. Quality of Life Assessment and Questionnaires 


An increasing number and variety of question- 
naires to assess UI have been identified that reach 
the highest level of scientific rigour. Many oth- 
ers, however, lack sufficient evidence of psycho- 
metric properties or significant use in relevant 
populations. Researchers and health profession- 
als therefore are encouraged to use established 
questionnaires with published evidence of psy- 
chometric properties where possible. The devel- 
opment of questionnaires to assess vaginal and 
pelvic floor problems, however, is at a much 
earlier stage and further work to develop and 
validate these questionnaires is encouraged. 
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Investigations for Lower Urinary 


Tract Dysfunction 
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9a.1_ Introduction 
The evaluation of women with lower urinary 
tract (LUT) dysfunction should include a detailed 
history, physical examination, urinalysis, and if 
possible assessment of postvoid residual. 
However, the basic evaluation often performed in 
the primary care setting and the basis for which 
empirical therapy is instituted may lead to inap- 
propriate treatment due to inaccurate diagnosis 
especially as history often has a poor relationship 
to underlying pathology.'” Further investigations 
for secondary care usually are reserved for those 
with complicating factors or comorbidities. They 
also should be considered if a trial of empirical 
treatment fails or symptoms worsen. It is impera- 
tive that urodynamic studies are performed prior 
to irreversible or surgical procedures. 

There are a variety of investigations for LUT 
dysfunction as shown in Table 9a.1. Not all 


TaBLE 9a.1. Various investigations for LUT dysfunction. 





Non-specialist investigations History 

Examination 

Midstream urine 
Frequency—volume chart 


Postvoid residual 


Specialist investigations Uroflowmetry 

Cystometry 

Videocystometry 

Ambulatory urodynamics 
Urethral pressure profilometry 
Intravenous urography 
Micturating cystography 
Ultrasonography 

Magnetic resonance imaging 





patients require such detailed investigation and 
assessment techniques should be tailored to the 
individual patient. 


9a.2 Specialist Investigations 


9a.2.1 Pad Tests 


These are simple, noninvasive investigations that 
enable objective measurement of urine loss 
under standard and reproducible conditions. 
The pad tests can be divided into those 
< lhour, 1 hour, 24 hours, and 48 hours. The 
short pad tests (<1 hour and 1 hour) have not 
been found to be good in assessing the severity 
of urinary incontinence*“ and a significant pro- 
portion of incontinent patients will not leak 
during the 1-hour pad test. The reproducibility 
of the 1-hour pad test is improved by using a 
standardised bladder volume and a provocative 
exercise regime. The 24- and 48-hour pad tests 
have better sensitivity and reproducibility *° 
with similar sensitivity such that overall the 
24-hour pad test is sufficient. The amount of 
urine lost during the test is determined by the 
change of weight of the pad. A weight gain of 
greater that 1lgm_ signifies incontinence. 
Although the pad test cannot distinguish 
between detrusor overactivity (DO) and urody- 
namic stress incontinence (USI), it can indicate 
severity of incontinence and is a relatively 
simple and inexpensive test. If pads are going to 
be used, the pad test protocol should be stan- 
dardised for all patients with clear instructions. 
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9a.3 Urodynamics 


Urodynamics assess the function of the LUT. 
These investigations should be planned prior to 
continence surgery, for those with recurrent 
symptoms after previous continence surgery, 
those with mixed symptoms, those with voiding 
dysfunction, and after failure of empirical therapy. 


9a.3.1 


Uroflowmetry is an essential part of the urody- 
namic investigation as a screening test for voiding 
difficulties. It enables the measurement of 
maximum flow rate, average flow rate, flow time, 
and time to maximum flow. Its major advantage 
is that it can identify women with poor peak flow; 
however, it cannot distinguish between outflow 
obstruction and detrusor hypotonia. A flow rate 
is best assessed if the patient voids more than 
150mL and if the patient feels that the void was 
representative of how he or she normally voids. A 
flow rate of less than 15mL/s indicates impaired 
voiding. Flow rates are of particular value in iden- 
tifying women at high risk of voiding difficulty if 
continence surgery is contemplated. 

The patient should be asked to attend with a 
full bladder and the flowmeter placed where 
voiding can occur in privacy. There are several 
commercial flowmeters of which those that use 
the principles of weight transduction, a rotat- 
ing disk, and capacitance transducer are the 
best known and most well validated. All three 
types are accurate enough for clinical use 
though an independent assessment of flowme- 
ters found that the rotating disk device is most 
accurate.’ 


Uroflowmetry 


9a.3.2 Cystometry 


Cystometry involves the measurement of intraves- 
ical pressure during bladder filling and emptying. 
It describes the pressure-volume relationship of 
the bladder, detrusor contractility, bladder sensa- 
tion, and compliance. Ideally all patients with LUT 
symptoms should undergo cystometry as the 
bladder is an unreliable witness and treatment 
based on symptoms alone may not be accurate.”* 
Cystometry should be performed in the upright 
position as the majority of patients complain of 
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symptoms when standing. The filling medium 
should be water or 0.9% saline at room or 
body temperature. The bladder pressure can be 
measured with either a fluid catheter connected 
to an external pressure transducer or a solid 
microtip transducer mounted onto a solid 7 F 
catheter. Abdominal pressure can be measured 
with either a rectal or vaginal catheter. Three 
filling rates have been described by 
the International Continence Society (ICS)?: a 
slow fill at 10 ml/min, a medium fill of 
10-100ml/min, and a fast fill when the rate is 
greater than 100 ml/min. 

Fast filling is provocative for patients with DO 
although it will not “provoke” a stable bladder 
to contract.'°!! During the test the patient 
should stand and provocations such as heel 
bouncing and coughing observed.’* Any rises in 
detrusor pressure may be noted if associated 
with urgency. At the end of filling, the filling 
catheter is removed and the patient is asked to 
void into a flowmeter to record the maximum 
voiding pressure and flow rate. This can distin- 
guish a patient with detrusor hypotonia (low 
pressure and low flow) from one with 
obstructed flow (high pressure and low flow). 
After voiding any postvoid residual can be 
measured. Evaluation of pressure flow parame- 
ters has high reproducibility and consistency in 
evaluating LUT function during voiding’? and 
can provide prognostic information regarding 
the likelihood of developing voiding dysfunc- 
tion postoperatively.!4-!° 


9a.3.3 Videocystometry 


This can be considered the gold standard for 
LUT investigation.!” A radio-opaque medium is 
used to allow visualisation during cystometry 
with X-ray screening and is said to be more sen- 
sitive in the diagnosis of USI than simple 
cystometry. The LUT is visualised while there 
is synchronous recording of bladder function. 
The diagnostic criteria for intrinsic sphincter 
deficiency is the presence of funnelling (an open 
bladder neck and proximal urethra) with subse- 
quent leakage of urine/contrast with rises 
in abdominal pressure without a detrusor pres- 
sure rise. However, it should be noted that 
observation of contrast medium leaking into 
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the proximal urethra without associated bladder 
contraction has been seen in 50% of continent 
women.'8 

If the history does not fit the diagnosis, 
where there has been previous surgical inter- 
vention or a history of neurological abnormal- 
ity and suspicion of detrusor sphincter 
dyssynergia, videocystometry can be useful and 
the cost justified.'*?° Videocystourethrography 
also can visualise bladder or urethral diverticu- 
lae, urethral stenosis, or vesicoureteric reflux 
which may be present in up to 7% of inconti- 
nent patients.!77! 


9a.3.4 Ambulatory Urodynamic Monitoring 


This aims to investigate the bladder under more 
physiological conditions and when laboratory 
urodynamics do not match symptoms. The 
recording system should be portable and battery 
operated and can be connected to an electronic 
nappy to allow urine leakage to be quantified and 
timed. A normal protocol for ambulatory urody- 
namics lasts 4 hours and during this time the 
patient is asked to drink a prescribed volume of 
fluid usually every half an hour and keep a 
detailed diary of symptoms and events. The 
patient voids prior to the test, and following cali- 
bration, microtip transducers are inserted into 
the bladder and rectum. Every half hour provoca- 
tive manoeuvres are carried out. All traces should 
be interpreted with the patient present so that 
more information can be obtained about particu- 
lar recorded events. 

There is conflicting evidence regarding the 
usefulness of ambulatory testing as, although it 
may be thought to be more sensitive and physi- 
ological than laboratory urodynamics,””* it 
may overdiagnose DO. This has been demon- 
strated in studies of asymptomatic subjects that 
show that 38-69% have DO on ambulatory 
testing but only 18% on laboratory urodynam- 
ics.?4-26 Thus it may be that ambulatory urody- 
namics has a high false-positive rate for DO 
such that applying standard ICS diagnostic cri- 
teria may not be appropriate.? The use of a 
symptom diary and more than one transducer 
in the bladder can decrease by almost two 
thirds the diagnosis of pathological DO on 
ambulatory urodynamics.”’ 
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9a.3.5 Urethral Pressure Profilometry (UPP) 


Continence is maintained as long as the intrau- 
rethral pressure exceeds the intravesical pressure. 
UPP allows the simultaneous measurement of 
intravesical and intraurethral pressure. A soft sili- 
cone catheter with two transducers 6 cm apart is 
gradually withdrawn along the urethra allowing 
simultaneous recording of urethral and vesical 
pressure. Electronic subtraction of these recordings 
gives a measure of urethral function at rest and 
during stress conditions. UPP is not required in all 
patients but should be considered in those with 
voiding difficulties and those with previous failed 
surgery as a low maximum urethral closure pres- 
sure (<20 cm H,0) has been considered predictive 
of poor outcome of conventional surgery and is a 
strong indicator of intrinsic sphincter deficiency.” 

The maximum urethral pressure and maximum 
urethral closure pressure are reduced in women 
with urodynamic stress incontinence compared to 
controls?®°; however, there is a wide overlap in 
values making this of limited value. A high 
maximum urethral closure pressure indicates 
obstruction and in these cases a urethrotomy may 
be considered. It also may be of use in diagnosing 
urethral diverticula.*! 


9a.4 Radiology of the LUT 


Imaging of the LUT is increasingly used as an 
adjunct to urodynamic studies and has the advan- 
tage that it allows evaluation of the LUT and its 
surrounding structures. 


9a.4.1 


A plain film of the abdomen can be used to 
screen for urinary calculi or as the first film in an 
intravenous urogram. Anteroposterior and 
lateral images of the spinal cord are used to iden- 
tify vertebral defects in patients suspected of 
having neurogenic incontinence, especially if 
there are associated abnormalities on neurogenic 
examination. Increased visualisation of the LUT 
is possible with the use of contrast agents, such as 
videocystourethrography as described. Contrast 
instilled at the time of urodynamics may allow 
visualisation of diverticula, fistula, stones, 
tumours, and reflux. 


X-ray 
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9a.4.2 Ultrasound 


Ultrasound can be used to visualise fluid-filled 
structures without the use of contrast medium, 
so it has the advantage of avoiding ionising 
radiation. It allows the visualisation of soft 
tissues such as the kidney, urethra, urethral 
sphincter, and bladder wall. The bony enclo- 
sure of the pelvis limits ultrasound imaging to 
the transabdominal, transvaginal, transrectal, 
and transperineal approaches. Each approach 
has its advantages and limitations. The type of 
probe and frequency of the ultrasound wave 
emitted (1-10 mHz) determines which tissues 
are seen and the quality of the image obtained. 
The higher the ultrasound frequency, the better 
the resolution of the image, although an 
increased frequency has reduced depth of pen- 
etration due to increased attenuation. 

Vaginal and abdominal ultrasound is routinely 
used for measuring residual bladder volumes. 
A portable bladder scanner is useful for assessing 
residual volume and reduces the risk of 
urinary tract infection from catheterisation. 
Ultrasound also can image diverticulae, associ- 
ated transitional cell carcinoma, and calculi.*? 
Transabdominal imaging does not allow visuali- 
sation of the bladder neck as this is obstructed by 
the pubic symphysis. Transvaginal ultrasound 
allows imaging of the bladder and periurethral 
structures as the probe is closer to relevant struc- 
tures. The urethral sphincter can be seen as an 
ovoid structure around the urethra. However, as 
the probe distorts the urethra, it is not good for 
assessing bladder neck movement during rises in 
intra-abdominal pressure.* Translabial and tran- 
srectal imaging has been suggested as an alterna- 
tive as they do not distort vaginal and urethral 
anatomy. In neurological patients with decreased 
or absent anal sensation transrectal imaging may 
be of particular use, although with complete 
spinal cord transection insertion of the probe 
into the anal canal may alter sacral cord reflexes. 
The bladder neck and proximal urethra can be 
visualised with transrectal ultrasound during 
voiding, with images similar to those obtained 
with videocystourethrography*. 

Bladder wall thickness can be estimated 
in a reproducible manner using a perineal or 
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transvaginal probe. This method has good sensitiv- 
ity as a screening test for DO.*° 

Three-dimensional ultrasound can be used to 
assess a specific area allowing images to be 
obtained in unlimited number. The urethral 
sphincter can be defined by this approach and 
these images correlate well with cadaveric 
studies.*© 

Ultrasound imaging is not only limited to the 
LUT, but good quality images of the pelvic floor 
can be obtained (see also Chapter 12b). The 
levator ani hiatus and surface area are altered in 
women after vaginal delivery and in those with 
prolapse.37-*? 


9a.4.3 Magnetic Resonance Imaging (MRI) 


Static, dynamic, and three-dimensional imaging 
MRI studies have enhanced the understanding of 
pelvic floor anatomy.*”-” The advantages of MRI 
include no requirement for urethral catheterisa- 
tion and detailed views of the pelvis at rest and 
during straining. However, it is expensive and at 
present limited to research use. 


9a.4.4 Electromyography (EMG) and Nerve 
Conduction Studies 


These specialised tests may be useful for investi- 
gation of the neurological patient and are often 
part of the routine diagnostic investigation as 
well as a research tool; it does not have a role in 
routine clinical practice. 

There are two main techniques: surface EMG 
and single-fibre EMG. More myogenic damage 
and denervation is seen in patients with intrinsic 
sphincter deficiency compared to those with stress 
incontinence due to urethral hypermobility.® 


9a.5 Conclusions 


Specialist investigations in secondary care allow 
thorough evaluation of the incontinent patient to 
refine diagnosis and treatment. These investiga- 
tions should be tailored appropriately to the indi- 
vidual patient and their limitations as well as 
potential values understood. 
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9b 
Urinalysis 


KJ Wilkinson 


9b.1_ Introduction 
Urinalysis with test strips is a key component of a 
continence assessment!” providing valuable infor- 
mation that can lead to a diagnosis or disprove a 
suspected condition. However, it is a procedure 
that frequently is omitted during continence assess- 
ment.; Laboratory testing for culture and sensitivity 
should be done only if abnormalities are detected.4 

Ideally the urine sample to be tested should be 
the first voided sample of the morning, as this 
will be concentrated. The patient’s privacy and 
cultural beliefs should be considered if assistance 
is required.° The sample should be collected in a 
sterile or clean container and tested immediately 
if possible or within 4 hours. False results can 
result from testing stale urine.° 

It is recommended that a “multiproperty” 
test strip be used.’ This must be in date and must 








have been correctly stored in an airtight con- 
tainer. The manufacturer’s instructions should 
be followed and any electronic analysing equip- 
ment maintained and used correctly. 

A variety of test strips are available on the 
market, each testing for a different combination 
of substances. When recording the result, the 
type of test strips used should be documented, as 
a “normal” or “negative” result is meaningless 
to another health professional reading the 
patient’s notes. 


9b.2 Interpreting the Results 


Normal urine is straw coloured and clear.° 
Observation of the urine for cloudiness or debris 
or a strong odour can indicate presence of 
disease or infection. Please see Table 9b.1 for 


In patients with raised blood glucose, eg, new or poorly controlled diabetes, abnormal renal absorption. 
In pregnancy, glycosuria may be found in the absence of raised blood glucose. 


Liver injury or disease, viral or drug-induced hepatitis, biliary tract obstruction due to gallstones, or 


Breakdown of fatty acids due to fasting, vomiting, low-carbohydrate diet, diabetic ketoacidosis. 


Low value reading: high fluid intake, diabetes insipidus, chronic renal failure, hypercalcaemia, hyperkalaemia 
Urinary tract disorders, eg, infection, trauma, stones, tumour, prostatic disease. 


Kidney disorders, eg, glomerulonephritis; polycystic kidneys, tumour. Trauma, eg, fractured pelvis. 


Low value reading: acidaemia, eg, diabetic ketoacidosis, lactic acidaemia. Starvation, potassium depletion. 


Urinary tract infection, glomerulonephritis, pre- eclampsia in pregnancy, heart failure, fever. 
Hepatitis, biliary tract obstruction, thalassaemias, sterilisation of colon, eg, due to Neomycin. 
Urinary tract infection due to nitrite-producing organisms. A negative result does not exclude infection 


TABLE 9b.1. 
Substance ormal reading Common causes of positive result 
Glucose egative 
Bilirubin egative 

carcinoma of head of pancreas. 
Ketones egative 
Specific gravity 1.002-1.035 High value reading: dehydration, chronic renal failure 
Blood egative 
Ph 4.5-8.0 

High value reading: alkalaemia, eg, vomiting. 

Protein (albumin) Negative 
Urobilirubin Negative 
Nitrite Negative 

as some organisms are unable to convert nitrate to nitrite. 
Leucocytes Negative Urinary tract inflammation, most commonly due to infection. 
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further details. Having followed the correct pro- 
cedure for dip testing the urine, abnormal results 
must be reported and appropriate treatment or 
further investigations initiated. 


9b.3 Conclusion 


Simple urinalysis is a quick, inexpensive proce- 
dure that can exclude or diagnose a wide range of 
conditions and is an essential component of a con- 
tinence assessment. Positive results always should 
be followed by appropriate further investigations. 
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Historical Perspective of Pelvic Floor 


Muscle Training 


] Haslam 


10.1 Introduction 

Pelvic floor muscle training (PFMT) is recom- 
mended by noteworthy authorities as the basis 
for conservative management of stress urinary 
incontinence.'~* The American gynaecologist 
Arthur Kegel is often wrongly reported as the 
instigator of PFMT. He may have been the first to 
write at length about PFMT® associated with peri- 
neometry, but there were many before him who 
espoused the power of PFMT. Over the years 
there has been a pursuit of further knowledge, 
but often a “reinventing of the wheel”; the 
search continues for the “holy grail” of the 
optimum PFME regimen. 


10.2 The Origins of Physiotherapy 


Hippocrates, Galen and others, devised exercise 
regimens in the baths and gymnasia of ancient 
Greece and Rome.® However it was later in 
the 18 and 19 centuries with the development 
of new medical techniques and training, that 
exercises became the cornerstones of what is now 
known as physiotherapy. 

In the early 19 century Per Henrik Ling, a 
Swedish fencing teacher, developed a system of 
gymnastics and massage that were further pro- 
moted and developed by his son Hjalmar Ling and 
others. These became known as Swedish remedial 
gymnastics and massage. In the 1860s they treated 
women with “gynaecological gymnastics,” but 
unfortunately no written accounts have survived. 


10.3 The Foundation of UK 
Physiotherapy 


In 1886 Dame Rosalind Paget, a nursing 
sister/midwife at the London Hospital, became 
interested in Swedish massage, and after her own 
training, began to train others. She became a 
founding member of the Society of Masseuses, and 
in 1895 she became the first Chairman of Council. 
A Swedish remedial exercise examination was held 
in 1909; by 1913, practical experience had become 
a part of this training. Over the following decade 
massage and medical gymnastics associations 
were formed in Australia, Canada, and South 
Africa. In 1944, the organisation eventually 
became the Chartered Society of Physiotherapy.® 


10.4 Early Childbirth Education 


In 1912, Miss Minnie Randell, a nursing 
sister/midwife at St. Thomas’ Hospital, became 
interested in the work of Ling. As Principal of the 
School of Massage and Medical Gymnastics, she 
instigated a system of exercises for women in the 
maternity ward.’ Her exercises, which unfortu- 
nately were not specified, were developed in 
agreement with the thoughts of Dr. Kathleen 
Vaughan and “those used in well-known 
Swedish, American and German systems.”’ 
Many matters relating to continence were 
first described by Miss Randell. She encouraged 
a squat position by using a “hygienic foot- 
stool” to resemble native closets, aiming for 
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full micturition and defaecation without strain.’ 
The pictures of the positions (see Figures 10.1 
and 10.2) for defaecation and the recommended 
footstools makes one realise that the defaeca- 
tion techniques of the 1990s are based on advice 
given in the 1940s. 

In 1948, she further wrote of using a crouching 
position to assist evacuation and the use of a low 
stool or upturned box acting as a footrest; 
perhaps she had evolved this thought after 
talking with a Dr. Vaughan who had worked in 
Kashmir and noticed the posture positions of the 
local women in childbirth and other activities. 
Miss Randell and Doctor Vaughan evolved a 
system of exercise in pregnancy including squat- 
ting exercises and pelvic and lumbar spine- 
mobilising exercises. They maintained that 
squatting with the knees apart with a hollowed 
and then rounded back would assist in stretching 
the pelvic floor and relieve constipation. 
Stretching exercises and the use of a lubricant 
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such as lanoline or pure olive oil for massage of 
the perineum were taught and squatting intro- 
duced into activities of daily living to make con- 
stipation less likely.’ 

Meanwhile Margaret Morris, an ex-ballet 
dancer and pupil of Miss Randell, had also 
developed an exercise system aimed at preg- 
nant women. In 1936, she wrote of the impor- 
tance of the teaching of the conscious control of 
tension and relaxation of the pelvic floor 
muscles (PFM) together with the tightening and 
relaxing of the sphincters in positions that 
alternately facilitate tension and relaxation.® 
She also taught women to tighten the lower 
abdominal wall and brace the PFM on expira- 
tion. This early work seems to be a precursor 
to the pelvic stability work of more recent 
years. 

Similarly, Minnie Randell wrote of PFMT 
associated with abdominal, gluteal, and adductor 
contractions.’ More than 50 years later, Bo & Stien® 
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Figure 10.1. Posture hygienic stool. Reprinted from Randell M. In: Training for Childbirth, 2"4 ed. p 40. Copyright 1941, with permission 


from Elsevier. 
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Figure 10.2. A useful position for micturition and defaecation. Reprinted from Randell M. In: Training for childbirth, 2°4 ed. p 125. 


Copyright 1941, with permission from Elsevier. 


have shown the interaction between these muscles 
and the PFM. Randell also mentioned using the 
PFM functionally by squeezing the front and back 
passages, drawing up inside the body, immediately 
before coughing, sneezing, or lifting heavy 
weights, to prevent the escape of urine.!° This 
advice now has been validated by Miller et al.!! 
and is known as “The Knack.” 

In1950, Grantly Dick Read, an obstetrician, 
proposed that women should be prepared for 
childbirth in both mind and body.'* He worked 
in association with the physiotherapist Helen 
Heardman to improve the education and prepa- 
ration of women for childbirth. She was instru- 
mental in the formation of The Obstetric 
Physiotherapists Association in 1948, which went 
through several name changes to finally become 
the Association of Chartered Physiotherapists 
in Women‘s Health in 1994. She and Grantly 
Dick Read embarked on an American tour in 
1947, teaching natural childbirth education to 
physicians, nurses, and obstetric childbirth 
nurses. In their visit to Yale she taught the exercises 


that she had devised. She described PFM in asso- 
ciation with gluteal, low abdominal, and hip 
adductor contractions, suggesting daily exercise 
progressing to more upright positions eventually 
to standing with the toes turned out. In the 
1950s, physiotherapists increasingly used more 
direct language. Instructions to practice PFME 
both ante- and postnatally spoke of the need to 
“draw up as though trying not to pass water or 
have a bowel action.”4 


10.5 The 215’ Century 


The use of PFME during the childbearing years 
has been substantiated.!*-!” But over time many 
eminent physiotherapists have proposed differ- 
ent exercise regimens’; as yet the literature does 
not support the use of any specific regimen. 
Could it be that our skills of empathy, motiva- 
tion, and listening, which are impossible to quan- 
tify, are equally important? The equipment at our 
behest now ranges from ever-more complex 


biofeedback to “fun” equipment such as exer- 
cise balls and mini-trampolines. What is essen- 
tial, what is frippery, and what do we really need? 
Specialist continence nurses and physiotherapists 
have a responsibility to continue to validate, 
audit, research and document their clinical tech- 
niques; this is of particular importance in the 
present economic climate. Research must con- 
tinue to search for truths, but we have the 
responsibility to acknowledge the influence of 
the past and ensure that future research is of rele- 
vance and high quality. 
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Pelvic Floor Muscle Exercise in the Treatment 


of Urinary Incontinence 


J Haslam 


11a.1__ Introduction 

Pelvic floor muscle (PFM) reeducation is an effec- 
tive, lowrisk intervention that can significantly 
reduce incontinence in varied populations and 
should be considered prior to other interven- 
tions.!-* The effectiveness of pelvic floor muscle 
exercises (PFME) has been demonstrated 5-” with 
follow up at 5 years®? and 6 years.!° However at 15 
years the results are disappointing.!! Systematic 
reviews of randomised controlled trials (RCT) on 
the conservative treatment of stress urinary inconti- 
nence (SUI) support PFME as being effective in 
reducing the symptoms of SUI? and also urge and 
mixed incontinence.'? This corresponds well with 
the findings that vaginal and urethral pressures cor- 
relate significantly with pelvic floor muscle contrac- 
tions'* and that PFME are useful in both the 
management of SUI and symptoms of urgency. 

For PFME to be effective, a person must be able 
to contract the correct muscles and comply with a 
specific exercise regimen. Age, clinical severity, 
urethral support, or urethral profilometry do not 
determine whether or not a woman will be able to 
perform an adequate PFM contraction," vaginal 
assessment of a women is necessary to evaluate 
this!>!6 (see Chapter 7). Male asessment is consid- 
ered in Chapter 21. 


11a.2 Exercise Physiology 


A knowledge of both muscle physiology and exer- 
cise theory is necessary to gain understanding 
and ability to prescribe appropriate PFME. The 


number of motor units recruited depends on the 
effort exerted; the greater the effort, the greater 
the frequency of excitation and the greater 
the number of motor units recruited. In asympto- 
matic women the PFM are composed of approxi- 
mately 33% fast fibres and 67% slow fibres.!” 
The muscle fibre type is determined by the nerve 
supplying it. Slow oxidative muscle fibres (tonic, 
type 1) sustain activity, whereas fast glycolytic 
muscle fibres (phasic, type 11) are involved in 
bursts of activity. According to Henneman’s size 
principle of recruitment, when a striated muscle 
contracts, slow motor units are initially recruited; 
as greater effort and load are placed on the muscle, 
the fast motor units are recruited.!® 


11a.3 Principles of Training 


The main factors to be considered in any muscle 
training include overload, specificity, mainte- 
nance, and reversibility.!° However, there are 
many differences in application between training 
an athlete and a person with SUI. 


TaBLe 11a.1. Muscle training considerations. 
Strength § The maximum force or tension that a muscle can generate 


The rate at which the work can be done. The ratio betwee the 
maximum force and the time taken to achieve that force 


Power 


Endurance The length of time over which a contraction can be main 
tained or repeated 


Repetitions The number of times that contractions of equal force can be 
repeated 


Fatigue Failure to maintain the required or expected force 
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11a.3.1 


Overload refers to muscle performance including 
both strength and endurance. To achieve this it is 
necessary to work the muscles harder than usual 
with concentrated effort. The initial training 
period must ensure that the correct pattern of 
movement is being used, only then to be followed 
by encouragement of maximum voluntary con- 
tractions (MVC) for overload. Endurance can be 
further increased by repeating the MVC as many 
times as possible with a short rest (approximately 
4 seconds) between each MVC. When able to per- 
form ten MVC each lasting 10 seconds, the rest 
time can be reduced. Biofeedback (see Chapter 
12a) can help a patient to see the results of their 
effort and encourage an MVC. 

An initial assessment is essential to establish 
the starting point in the exercise programme; this 
is the only way to determine an appropriate 
“exercise prescription” to overload the muscles. 
In order to maintain the overload, there must be 
ongoing assessment and the exercise programme 
adjusted apppropriately. 

Skeletal muscle has been known over a period 
of 6 months training to improve 25-50% in 
strength”!, therefore a minimum period of 15-20 
weeks PFM exercise has been recommended.” It 
is believed that effects of the first 6-8 weeks are 
due to neural adaptation” (increased frequency 
of excitation and more effective motor units); 
muscle hypertrophy takes longer and continues 
over many months.” 


Overload 


11a.3.2 Specificity 


Muscle specificity training of the PFM, requires 
exercises “specific”? to functional activities. 
Although muscles work in patterns of movement, 
it is essential to ensure that the pattern of move- 
ment is neither detrimental nor masks activity in 
the target group. When aiming to strengthen the 
PEM, it has been shown in a small study” that con- 
traction of the transversus abdominis (TrA) results 
in a PFM contraction in healthy subjects. However, 
gross contraction of the abdominals, especially the 
rectus abdominus, results in raised intra-abdominal 
pressure and is inappropriate when re-educating 
the PFM. Pelvic floor muscle stability and trunk 
muscle co-activation is considered in greater depth 
in Chapter 11c. 
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Miller et al. have shown that by teaching women 
to contract the PFM before and during a cough (the 
knack), stress urinary loss can be reduced by an 
average of 73.3% after 1 week of practice.”4 This can 
be taught and monitored during a digital examina- 
tion. The need to contract the PFM during any 
activity that puts the PFM under any additional 
strain that causes urine loss should be emphasised. 
The aim is to acquire learned reflex activity; there- 
fore this must be practised many times. 


11a.3.3 Maintenance and Reversibility 


Muscle training can succeed in improving 
strength, power, and endurance. But in order to 
maintain the improvement, the exercise needs to 
be continued on a regular basis.”! A reduced exer- 
cise programme can maintain moderate levels of 
strength and endurance”; but if training ceases, 
the oxidative capacity of the muscle diminishes in 
4-6 weeks,” the endurance ability declining more 
quickly than the ability to exert maximal power.” 
It is assumed, but not proven, that the same 
applies to the PFM. It may be that if sufficient 
PFM strength is gained to relieve SUI, then long- 
term incorporation of PFM contractions into 
activities of daily living may be enough to main- 
tain continence. 


11a.4 Exercise Regimen 


It has been suggested that the recommended exer- 
cise regimen to develop strength in skeletal muscle 
is to practise three to four sets of 8-12 high resist- 
ance, slow velocity contractions three times a 
week!; however, it is difficult to give high resist- 
ance to the PFM. Nevertheless, regard should be 
paid to enough effort, of suitable duration, and 
adequate frequency of exercise over a sufficient 
length of time. At present the minimum successs- 
ful regimen reported in any RCT of PFME is eight 
PFM contractions repeated three times per day.° 
This recently has been recommended by NICE as 
the minimum number of contractions to aim for.‘ 
However, it must be noted that the women in this 
6-month study also attended a 45-minute PFM 
exercise class each week.° 

A review of 16 papers? concerned with 
strength training of the PFM found variability in 
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frequency of exercise, length of contractions, and 
the total period of exercise. However, all studies 
agreed that subjects should receive individual 
instructions, vaginal palpation, feedback, and 
close follow up. The self-reported cure and suc- 
cess rates varied between 17 and 84%.” 

The PFM not only should be able to generate 
force, but also to work in a coordinated fashion at 
the time of need. There is a greater chance of suc- 
cess by teaching PFM awareness, an appropriate 
exercise regimen, and the ability to contract the 
PFM when needed. An exercise diary can be 
utilised both as a motivator and to provide accu- 
rate information as to when the patient has found 
the best times for exercise (see Appendix 3). 


11a.4.1 


Many studies have shown the effectiveness of 
PFME related to childbirth.*?-*! Although bladder 
function and striated muscle alter with age, this 
does not mean that the elderly are incapable of 
improving their PFM function. A holistic assess- 
ment should be made including mobility, any 
polypharmacy, and behavioural considerations. 

Researchers have attempted to identify those 
patients most likely to succeed with treatment. It 
has been shown that the best reponders to intensive 
PFME were significantly older, had a longer history 
of SUI, higher body mass index, stronger PFM, and 
more motivated to therapy at the commencement 
of the study.” It also has been shown that support 
by the physiotherapist, together with patient moti- 
vation and compliance, are necessary for good 
results.*? However, there is little evidence to identify 
which PFME regimen is the most effective as stud- 
ies have used different parameters.!* Until there is a 
RCT comparing different exercise programmes, no 
conclusions can be made regarding the most effec- 
tive exercise protocol; meanwhile, the NICE recom- 
mendations should be considered.* 


Response to PFME 


11a.4.2 Teaching PFME 


Patient education on the anatomy and working of 
the PFM, using diagrams and models, is necessary 
before embarking on PFM reeducation. If vaginal 
assessment is not possible, observation of an 
inward movement of the perineal body on 
attempted PFM contraction denotes at least a 


Grade 3 modified Oxford scale contraction 
(see Chapter 7). Any bulging indicates an increase 
in intra-abdominal pressure with insufficient 
PFM activity. If a PFM contraction is not 
observed, pressure on the perineal body with the 
instruction to “try and lift away” may be helpful. 
During digital assessment extra encouragement 
can be given by using such phrases as “squeeze 
and pull in” or “squeeze and lift” or “try and 
pull your tail bone forward” or “try and stop 
me from removing my examining finger.” 
The aim is to be able to concentrate on a ventro- 
cephalic movement to increase pressure at the 
bladder neck. 


11a.4.3 Practical Application of PFME 
11a.4.3.1 Grade 0-2 


If there is little or no discernible contraction, the 
examiner may be able to elicit a better contraction 
by hooking the index finger over the PFM and 
stretching it in a posterolateral direction. If the 
vagina is capacious enough for two digits to be 
introduced in an “eastwest” direction, then 
both sides can be put on the stretch simultane- 
ously to stimulate the stretch receptors in the 
muscle. If this together with verbal encourage- 
ment results in an improved contraction, the 
patient is assessed for muscle strength, duration 
of contraction, ability to repeat that contraction, 
and the number of fast contractions possible. If 
the contraction is still Grade 2 or less, neuromus- 
cular electrical stimulation (NMES) or biofeed- 
back should be considered. 

For muscles of a low grade the rest phase should 
be 4 sec or the same as the length of the contrac- 
tion, whichever is the greater. People with less 
ability may find it easier to practise their PFME 
while lying down, thus eliminating the effects of 
gravity; others find it easier to exercise with a pil- 
low under their hips, thus having a gravity- 
assisted exercise. As ability increases, the aim 
must be to assume more functional positions. 


11a.4.3.2 Grades 3 and Over 


A baseline assessment will determine the 
specific exercise programme for the individual 
(see Chapter 7). Although initially PFME may be 
easiest in sitting, with a neutral lumbar spine and 
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Figure 11a.1. A 50% contraction with intermittent fast contractions. 


forearms resting on knees (stimulating the der- 
matome of S4), PFME must be developed func- 
tionally and suitable for daily living activities. 
Objectives need to be given involving increased 
length and number of contractions. Sustained 
contractions will increase tonic activity of the PFM 
and fast contractions are necessary to gain a quick 
response to utilise “the knack.” Submaximal con- 
tractions at 50% of maximal effort, sustained for 
longer periods of time accompanying daily activi- 
ties, should also be practised. Functional activity 
such as holding a submaximal contraction for a 
certain number of steps while walking may be 
practised. Another useful technique is to attempt a 
submaximal contraction and superimpose fast, 
strong, short contractions within the main con- 
traction (see Figure 11a.1). This could be thought 
to further harness the recruitment of slow to fast 
fibres as described by Henneman.'® Any regimens 
of PFME are patient specific according to ability. 


11a.4.4 Pelvic Floor Classes 


Many therapists now find it beneficial to intro- 
duce class work into PFM training. The session 
can be used not only for specific PFM training 
and trunk muscle coactivation (see Chapter 11c), 
but also to impart information, introduce more 
“fun” activities such as exercise balls (see 
Chapter 13) and for comradeship to develop 
among the women. It has been shown that exer- 
cising intensively in groups once per week for 6 
months is more beneficial than exercising 
alone.* If classes can be incorporated as well as 
individual assessment, the patient will receive 
increased motivational input, peer support, and 


an opportunity to participate in more generalised 
pelvic and trunk muscle training. 


11a.5 Summary 


At present there is no way of predicting who will 
succeed in reducing symptoms of SUI; even those 
patients who may not at first seem to be ideal can- 
didates for conservative management should be 
given the opportunity of PFM reeducation, pro- 
vided that their motivation is high and compli- 
ance with treatment likely. If the patient is 
prepared to practise assiduously for 3 to 6 
months, it can be considered to be a fair trial of 
conservative management. Continuing research 
including biomechanical analyses of the overall 
mechanism with targeted research into the inter- 
action between the relevant muscles, nerves, and 
ligaments should further the knowledge base in 
effective therapy.*° 
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Advanced Manual Therapy for the Pelvic Floor 


MM Whelan 


11b.1 Introduction 

On vaginal examination, areas of reduced/nil PFM 
activity are often detected on palpation during a 
voluntary contraction. This used to be thought to 
be due to denervation, but may be due to muscle 
inhibition. If a muscle (or part of a muscle) is 
inhibited (not contracting) - due to pain or injury - 
it will not be recruited during voluntary or invol- 
untary contractions. In addition, some muscles 
respond to pain by being ’overactive’ and non- 
relaxing. Consequently, these inhibited/overactive 
muscle fibres, along with surrounding fascia, need 
to be ‘released and facilitated’ prior to muscle 
training. See below. 

The terms anterior and superficial pelvic floor 
are often used interchangeably but they do not 
always refer to the same structures. This is also the 
case for posterior and deep pelvic floor. The 
anterior/superficial pelvic floor is treated in the 
‘vertical plane’ and the deep or posterior pelvic 
floor is treated in the ‘horizontal plane’. These 
planes of examination are further described in 
Chapter 7. The author utilizes the following tech- 
niques to release and facilitate the PFM before 
strengthening. 


11b.2 Manual Therapy Techniques 


11b.2.1. Pubovisceralis Stretch on the 
Vertical Plane 


The therapist’s flexed index finger is inserted into 
the vagina and rests with the finger pad on the 
posterior vaginal wall. The therapist stretches in a 
downward motion repeating the action from 


8 o'clock posteriorly to 4 o’clock . The repeti- 
tions and length of treatment is decided by the 
resistance of the tissue; the author has found that a 
duration of 20 -30 seconds per stretch is effective in 
feeling the tissue release and that the patient will 
tolerate this treatment well for 5-10 minutes. The 
indications for this technique are primarily overac- 
tive pelvic floor (OAPF) and where there is a 
stronger anterior/superficial pelvic floor in con- 
trast to the inhibited posterior/deep pelvic floor 


11b.2.2. Pubovisceralis Stretch on the 
Horizontal Plane 


This stretch starts at the anterior attachments of the 
pubovisceralis extending to the posterior attach- 
ments, it starts in the vertical plane and extends to the 
horizontal plane. The finger position is initially as in 
the technique above but the stretch is now posterior 
in direction; the finger will gradually become more 
extended as it follows the pubococcygeus and pub- 
orectalis posteriorly (see Figure 11b.1). The patient 
may report pain where trigger points are present and 
may often get the urge to defecate, which should be 
explained before treatment. This technique is indi- 
cated for defecation dysfunction, OAPF and in uri- 
nary incontinence where a muscle imbalance exists. 


11b.2.3 Facilitation of lliococcygeus 
and the Posterolateral Wall 


The posterolateral wall is commonly inhibited. The 
posterolateral wall is on the horizontal plane of 
examination; it consists of the lateral fibres of pubo- 
coccygeus and the iliococcygeus muscle. The ilioc- 
cygeus muscle is important for the shelf support of 
the pelvic organs!”, therefore inhibition may mean 
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FicurE 11b.1. Pubovisceralis stretch technique. 


the pelvic organs have a lower resting position. In 
addition, if a muscle is inhibited the surrounding 
muscles may also be inhibited>, therefore facilita- 
tion will help rehabilitation. Perineal realtime ultra- 
sound has demonstrated that the direction of 
movement of the contracting PFM may change after 


facilitation of this muscle from more vaginal origin 
towards the base of the bladder to a movement from 
the anorectal junction towards the urethrovesical 
junction. 

The therapist’s finger must be fully extended on 
to the posterolateral wall at 10 o’clock and 





Figure 11b.2. Facilitation of iliococcygeus and posterolateral wall. 


11b. Advanced Manual Therapy for the Pelvic Floor 


2 o'clock on the horizontal clock (see Figure 11b.2). 
If treatment is required the muscle will feel fibrous 
and almost tendinous to touch. Trigger points are 
identified by downward pressure of the palpating 
finger pad; once a painful point is identified this 
downward pressure can be held for 6-12 seconds? 
until the pain gradually eases, then repeated along 
the muscle until all the painful points have been 
treated and the muscle feels more flexible. It may be 
helpful to apply the same technique to the ischiococ- 
cygeus muscle where injury to the coccyx has 
occurred. 


11b.3 Self Help Techniques 


11b.3.1 The Release: ‘Sniff, Flop 
and Drop’ 


Manual therapy alone is insufficient; the patient is 
also required to exercise to maintain the resting 
length of the muscle. The following technique 
once mastered has been found effective in achiev- 
ing and maintaining muscle length. There are 
three components, which the patient must learn 
to coordinate (see Box 11b.1). 

It can be very difficult to co-ordinate all three 
movements and it may be a good idea to combine 
two of the three components at first. Common 
mistakes are: over sniffing therefore making the 
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Box 11b.1 
Instructions for ‘sniff flop and drop’ 


The patient sniffs in through the nose and is 
instructed to bypass the chest on the in 
breath so that no chest lifting occurs. 

The patient flops or swells out the lower 
stomach on the in breath into the palpating 
hand without forcing, bracing or using the 
upper abdomen to push out. The patient’s 
hand should be resting on or just above the 
pubic bone. 

The patient simultaneously drops or releases 
the pelvic floor by opening up at the back 
passage (see Figures 11b.3 and 11b.4). 








breathing too dominant, using the ribs and upper 
abdomen to force an abdominal release, bearing 
down causing descent of the organs. 


11b.3.2. Maximal Activation to Maximal 
Release 


The patient only progresses to activation of the 
PFM once they have learned how to maximally 
release. The patient contracts transversus abdo- 
minis (TrA) , then contracts the PFM from the 
back passage lifting upward and forward as if to 





Ficure 11b.3. Correct release technique. 
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FicurE 11b.4 Incorrect release, use of ribs to force. 


meet the contracting TrA. The patient then 
breathes in and all the way out while still holding 
the TrA and back passage in. At end of the out 
breath an extra squeeze helps to make sure that 
the contraction has not been lost before the 
release. To release as described above sniff in, flop 
out the lower stomach and drop the back passage. 


11b.4 Home Exercise Programme 


Exercising twice a day is sufficient. The patient is 
instructed to do 15 repetitions of the ‘Sniff, Flop 
and Drop’ and 15 repetitions of the maximal 
activation to maximal release. However these 
must be ‘quality exercises’ they take approxi- 
mately 10 minutes to ensure concentration and 
coordination. Initially the exercises are done in 
crook or side lying to maximize the awareness by 
eliminating gravity, organ descent and postural 


control. The patient is told that their exercise 
session is dependant on performance and that 
100% concentration is required in order to get the 
desired results. 
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Pelvic Floor Stability and Trunk Muscle 


Coactivation 


RC Jones 


11¢.1_ Introduction 

The pelvic floor muscles (PFM) form the base of 
the abdominal cavity and as such contract not 
only to maintain continence, but to augment 
intra-abdominal pressure (IAP).! Co-coordinated 
co-activation of the PEM is therefore necessary in 
order to balance the functional demands of con- 
tinence and lumbo-pelvic stability. The PFM con- 
tribute to lumbo-pelvic stability by stiffening the 
sacro-iliac joints” and indirectly the lumbar spine 
through contributing to rises in intra-abdominal 
pressure (IAP).!~3 


11c.2 Lumbo Pelvic Cylinder 


The PEM form the base of a multi-structural unit 
with the respiratory diaphragm forming the top 
and Transversus abdominis (TrA) the sides. The 
spinal column is part of this lumbo-pelvic cylin- 
der (LPC) and runs through the middle, sup- 
ported posteriorly by segmental attachments of 
lumbar multifidus and anteriorly by segmental 
attachments of psoas. Muscles of the LPC work at 
low levels at all times and increase their activity 
when the central nervous system can predict 
timing of increased load, such as occurs in cough- 
ing, lifting, or limb movements.*~° It is known 
that in the presence of postural changes, respira- 
tory demands, and pain, trunk muscle activity is 
altered.©” Yet in all tasks that increase IAP, the 
PEM must contribute to ensure urethral and anal 
closure before the rise in IAP if continence is to be 
maintained and consequently, in normals there is 


an increase in urethral pressure prior to an 
increase in intra-abdominal pressure?. 


11c.3 Stress Urinary Incontinence 


Clearly then, attempting to activate the PFM in 
isolation is non physiological.§-'! Yet it 
appears that augmenting a PFM rehabilitation 
programme with an abdominal muscle train- 
ing programme does not improve the treat- 
ment outcome in women with stress urinary 
incontinence (SUI).'* Therefore the usefulness 
of our current knowledge regarding co-activa- 
tion of the PFM with, in particular the TrA 
muscle, is yet to be elucidated under research 
conditions. However, it is a clinical and 
researched observation that women can facili- 
tate a PFM contraction by use of the TrA (see 
Figure 11lc.1)? and other muscles of the LPC or 
in close connection to it.'? It is suggested by 
the author that facilitation strategies may be of 
particular clinical value when a patient is 
unable to voluntarily activate a PFM contrac- 
tion, or if the PFM contraction is unable to 
visibly support the urethra, or increase the 
intra-urethral pressure.'* 

In a sample size of 31 women, 22 continent 
and 9 with SUI, all produced a reflex co- 
activation of the PFM during a voluntary TrA 
contraction, verified by 2D dynamic ultrasound 
and palpation. Women with SUI produced statis- 
tically significantly less displacement of the ano- 
rectal junction than the healthy controls 
(P<10.01)9 (see Figure 11c.1). 
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Figure 11¢.1. Two-dimensional dynamic ultrasound showing the mean and standard error (STE) of the movement of anorectal 
junction during a voluntary TrA contraction in a ventral-dorsal and cephalad-caudad direction, indicating PFM co-contraction. Upper 
= continent, lower = incontinent women, STE is marked by the shaded area. 





Box 11c.1 
Case Study 


A 34 year old woman, 32 weeks pregnant 
with twins was complaining of urinary 
leakage during coughing, sneezing and any 
sudden movement. She had had symptoms 
of stress urinary incontinence (SUI) follow- 
ing the birth of her first child; however, 
during her second pregnancy, her symp- 
toms were rapidly deteriorating. PFM 
strengthening and the knack had been of 
little benefit. On examination she had ante- 
rior vaginal wall laxity and a flicker of a 
PFM contraction. Using perineal ultrasound 
it was clear that a voluntary contraction of 
her PFM was unable to support the urethra, 
and performing the knack did not limit the 
degree of urethral rotation or descent 
during a cough. However, supplementing a 
PFM with a TrA contraction during a cough 
visibly reduced bladder neck descent by 
over lcm (see Figures 11c.2a, 11c.2b) and 
was sufficient to control urinary leakage. 





11c.4 Technique 


In order to easily facilitate a TrA contraction, it 
appears important for the patient to: 


1. Adopt a starting position that is pain free, com- 
fortable and relaxed for them. Suitable posi- 
tions are 4 point kneeling (see Figure 11c.3), 
supine crook, side or prone lying, standing or 
sitting, often with support, but ideally in 
a neutral position. (A neutral position is one 
where the patient is somewhere in their 
mid range position of lumbar spinal flexion/ 
extension) 

2. Visualise their deep abdominal muscles as a 
corset that wraps around their abdomen. 

3. Place one hand above their umbilicus 
and one below, and SLOWLY draw in their 
lower abdomen, as if they were pulling in 
their stomach away from their knicker 
elastic. 

4.Hold the contraction, whilst breathing 
normally for as long as they are able. 
Frequently I will ask that they aim to 
hold the contraction for 10 seconds, 
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Figure 11¢.2. (a) Displacement of the urethra (solid line) and ano-rectal junction (dashed line) (in mm) during a cough in a woman with SUI 
(b) Reduced displacement of the urethra and ano-rectal junction of the same woman during a cough with PFM and TrA pre contraction. 


repeating it 10 times, watching for substitu- 
tion strategies (see Table 11c.1). 


The therapist should encourage the patient to 
work at much less than their maximum per- 
ceived effort of contraction. It should be of just 
sufficient magnitude that the patient can feel 
their deep abdominal muscles work and can 
breathe normally. Many patients find it difficult 
to coordinate breathing with a voluntary con- 
traction of their TrA. It is the author’s clinical 
opinion that the ability to sustain a contraction 
and breathe normally is an essential part of suc- 
cessful rehabilitation. It is not crucial for a 
patient to feel a simultaneous contraction in 
their PFM, but many women report that they do. 
If a woman has been previously unsuccessful in 
becoming continent by contracting their PFM, 


focusing on the TrA can also be of positive psy- 
chological benefit.!° 


11c.5 Real Time Ultrasound 


In order to verify a TrA contraction, the therapist 
can either confirm by palpation or real time ultra- 
sound (see Chapter 12b). Using ultrasound the 
transducer head is placed transversely, midway 
between the iliac crest and ribcage, approximately 
10cm either side of the umbilicus. Using her fingers, 
the therapist palpates immediately inferior and 
slightly medial to the anterior superior iliac crests. 
As the patient draws her lower abdomen in, palpate 
for a symmetrical tensioning, without excessive 
bulging, underneath the palpating fingertips. 
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Figure 11¢.3. (a) Abdomen relaxed in 4 point kneeling. (b) Correct activation of TrA in 4 point kneeling. 


TABLE 11¢.1. Substitution strategies with possible solutions. 





Common Substitution Strategies 


Movement of the trunk or pelvis out of a neutral position 


Asymmetry of contraction 

Breath holding, apical breathing 
Drawing in of the upper abdominal wall 
Lateral flaring or bulging of the waist 


Excessive superior, inferior, or lateral 
movement of the umbilicus 


Possible Solutions 


Encourage the patient to work less hard and place a small, rolled-up towel or pressure 
biofeedback unit (Chatenooga, Australia) in the small of their back 


Encourage the patient to concentrate and visualise drawing the one side that may 
not be working into the midline 


Teach diaphragmatic breathing, placing a hand above the umbilicus, feeling the rise 
of the abdomen as they breathe in 


Encourage the patient to draw their lower abdomen in by concentrating on or feeling 
the area below their umbilicus 


Encourage the patient to try less hard! 


This often is suggestive of excessive oblique abdominal muscle activity; once again, 
encourage the patient to reduce their effort and stop as soon as they feel a slight 
tensioning of their lower abdominal muscles 
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11c.6 Clinical Practice 


It is a clinical observation that those women who 
have little proprioceptive awareness of their PFM 
can start to ‘feel’ their PFM after a short time 
(less than a week) of repeated (2-3 times a day) 
TrA contractions. As soon as the therapist is confi- 
dent that the patient can activate their TrA and 
PEM, they should be encouraged to integrate this 
contraction into their daily activities. The timing 
of contraction is probably of greatest importance!® 
and it is suggested that alongside improving the 
endurance of co-activation, the patient learns to 
co-activate prior to any activity that raises IAP. It 
is suggested that this is a progressive programme, 
learning to activate in lower load activities, before 
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progressing to tasks with greater load or speed, 
such as heavy lifting, jumping or running. 

It is known that there are different patterns of 
muscle activation in different postures!” and cer- 
tainly if a patient tends to adopt extreme sway or 
kyphotic lordotic postures, then correcting this 
will automatically facilitate the TrA (and conse- 
quentially the PFM) see Figures 11c. 4a, 11c.4b. 

Patients (and therapists!) often complain that 
compliance with an exercise programme can be 
very challenging. The more ways that the thera- 
pist can encourage the patient to exercise, whilst 
not seeing it as exercise, the more likely the pro- 
gramme is able to help, such as standing tall and 
breathing normally whilst waiting in a shopping 
queue, or sitting upright instead of slouching. 


Figure 11¢.4 (a) Relaxed standing lordotic posture with little automatic contraction of the TrA muscle. (b) When the standing posture 
is corrected, there is automatic activation of the TrA and consequentially the PFM. 
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It is very important to remember that a TrA 
contraction in conservative rehabilitation of SUI 
is used to facilitate or enhance a PFM contrac- 
tion. It is not meant as a substitution for PFM 
exercise, just another tool that the therapist can 
use for some women with SUI, especially those 
who have little awareness of their PFM. 


11¢c.7_ Lumbo Pelvic Pain 


There is emerging evidence that links lumbo- 
pelvic pain to PFM dysfunction'®'® suggesting 
that there maybe a common physiological mech- 
anism between these disorders that warrants 
closer inspection. There is still much to learn 
regarding normal muscle function and physiol- 
ogy and so much more regarding the most effec- 
tive way to rehabilitate dysfunction. The 
illustrations provided are far from supplying a 
fully exhaustive list. 
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12a.1_ Introduction 
Biofeedback was first used in the mid-20th cen- 
tury by psychologists interested in operant con- 
ditioning. They included any techniques used to 
enable conscious regulation of a body function 
by mental control. Originally it was thought to be 
purely a reward system but later was thought to 
be more important for skills acquisition. About 
the same time, Kegel described his use of pneu- 
matic apparatus used intravaginally to exercise 
the “birth canal muscles”'; he may be consid- 
ered the first person to use pressure biofeedback 
to rehabilitate the pelvic floor muscles (PFM). 
Physiotherapists in the UK became interested in 
the use of perineometers in the 1970s and then in 
more sophisticated equipment in the late 1980s. A 
range of “biofeedback tools” is shown in Box 12a.1. 





Box 12a.1 
Biofeedback tools 


e Digital vaginal palpation. Therapist 
gives ‘verbal biofeedback’ on status of 
PFM contraction 

e Digital self-palpation 

Digital vaginal palpation with pressure to 

increase proprioception to identify PFM 

Hand-held mirror 

Educator™ 

Vaginal cones 

Manometry 

Electromyography (EMG) 

Real-time ultrasound (see Chapter 12b) 

Dynamometry (see Chapter 7) 











12a.2 Definition and Use 


The International Continence Society (ICS) has 
defined biofeedback as “the technique by which 
information about a normally unconscious physi- 
ologic process is presented to the patient and/or 
therapist as a visual, auditory or tactile signal.”? 
In other words, biofeedback aims to consciously 
adjust the control of an activity by increasing 
knowledge of that activity. 

Biofeedback not only improves awareness of 
PFM activity, but also provides more interest and 
challenge in what may be considered quite 
tedious exercise. However, many studies of stress 
urinary incontinence comparing biofeedback 
with PFM training (PFMT) versus PFMT alone 
have demonstrated that biofeedback offers no 
additional improvement.?-° In view of this the 
National Institute for Health and Clinical Excel- 
lence (NICE) has _ stated that perineometry or 
EMG should not be routinely used as part of PFM 
training.’ 

However, clinical practice takes “all comers,” 
not just those according to a research study pro- 
tocol. The well-trained therapist will find that 
biofeedback may not be perceived as always 
being essential, but there is no doubt that it is a 
useful method of enthusing and gaining compli- 
ance in a patient, and hence having successful 
outcomes. 


12a.2.1 Digital Biofeedback 


Many women are unsure how to contract their 
PFM using verbal and/or written instructions 
alone.®° PEM palpation and appropriate pressure 
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and stretch with vocal correction and encourage- 
ment can all heighten the patient’s awareness. 


12a.2.2 Theoretical Considerations 


Specific PFM biofeedback equipment using 
either manometry or EMG with a vaginal/anal 
sensor (probe) may be used to monitor activity 
of the PFM during a voluntary contraction, by 
visual or auditory feedback. However, the posi- 
tion of the patient, probe location, and sensitiv- 
ity of the equipment can all affect the readings; 





Box 12a.2 
Practical Considerations 


e Therapy must be explained and valid 
consent documented 

e Appropriate vaginal/anorectal assess- 
ment must take place prior to the inser- 
tion of any probe 

e Patient should be comfortable and able to 
observe the monitor 

e Pressure probes should be positioned 
deflated, then inflated to patient com- 
fort, and maintained/held in position 
during any pressure recordings 

e Position of the patient and probe is 
documented 

e Breath holding is monitored and cor- 
rected if necessary 

e Activity of other muscle groups is moni- 
tored; further information regarding mus- 
cle coactivation can be seen in Chapters 
llc and 12b 

e Future biofeedback sessions should be 
carried out under the same conditions to 
allow comparison with previous results 

e Pressure probe design limits the posi- 
tions that can be used for biofeedback 

e Many surface EMG vaginal/anal sensors 
can be used in functional positions, for 
example, walking 

e All equipment must be CE marked and 
therapists must comply with manufac- 
turer’s instructions concerning single 
use, single-patient use or multiple- 
patient use (and disinfection) 

e An agreed dated infection control policy 
must be in place (see Chapter 36) 
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consequently, care must be taken to ensure 
that any subsequent biofeedback sessions 
reproduce these factors. Only then can the 
results demonstrate actual change and increase 
patient motivation in their performance. Some 
considerations before using any apparatus for 
patient assessment and treatment are shown in 
Box 12a.2. 

Biofeedback monitors/screens should be 
adjustable in relation to scale, duration, and goal 
lines. This will enable even weak PFM contrac- 
tions to be monitored and encourage patients to 
maximise their efforts. Untrained muscle may 
have a sluggish response to both the instruction 
to contract and relax (see Figure 12a.1), whereas 
well-trained muscle can recruit motor units in an 
efficient manner as shown by manometry in 
Figure 12a.2. The use of predetermined templates 
for either contraction or relaxation (see Section 3 
on pelvic pain) can assist in gaining patient 
interest and compliance. 

Other extraneous factors that may affect per- 
formance include the time of day, general fatigue, 
and hormonal status. The aim of reeducation is 
not only to have a greater ability to generate force 
with the PFM, but also to have better functional 
ability to counterbrace whenever there is need. 
Using EMG, patients with stress urinary inconti- 
nence (SUI) can practice a pretimed contraction 
prior to coughing while observing PFM activity 
on the screen. 


Prototcol: PRESS1 
Date: 
Time: 
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Slow rise and fall in pressure measurements 


Figure 12a.1. The sluggish response of untrained muscle. 
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Protocol: PRES3 
Date: 
Time: 


e10s 
#10s 


Pressure 


Name: 
ID#: 


























The patient returns to baseline after each contraction 


FicurE 12a.2. The efficient recruitment of motor units in well 
trained muscle. 


12a.3 Electromyography 


Electromyography (EMG) utilizes feedback from 
the electrical potentials generated by the depolar- 
ization of muscle, which are then amplified, recti- 
fied, and smoothed, giving the picture visible on 
screen (See Figures 12a.3 and 12a.4). 


Reviewing a session 


1Ox6sec50%Max,conc. 12xFast80%Max _ ade ill 
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EMG is defined as the recording of muscle 
bioelectrical activity,!° measured in microvolts, 
which correlate to motor unit activity. It does not 
measure the muscle contractility itself but the 
electrical correlate of the muscle contraction. It is 
an electrical and not a kinetic measurement; in 
other words, EMG is an indicator of the physio- 
logical activity and not the actual activity itself. 
PFM training aims to improve the synchronicity 
of motor unit activity. A patient will not necessar- 
ily increase their microvolt output, but should 
aim to improve functionality by gaining better 
control of the coordination and timing of con- 
tractions. Biofeedback training should not just be 
concerned with a maximum voluntary contrac- 
tion (MVC) but also working at a lower level 
(50%) with longer sustained contractions (see 
Chapter 11). The EMG feedback will enable the 
patient to visualise the improvement in their PFM 
function. 

Internal EMG electrodes (sensors) have been 
developed to produce light-weight comfortable 
devices that stay in place allowing monitoring of 
PFM activity during functional activities, for 
example, walking, coughing. However, no such 
development has advanced the design of pressure 
sensors, and so manometry is usually carried out 
in supine position. 
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Figure 12a.3. An attempt to follow a predetermined template. 
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Figure 12a.4 a Raw EMG. c Smoothed. 


However, surface EMG (sEMG) (as opposed to 
needle EMG) can detect only an overall pattern of 
concurrent activity of motor units within the field 
of the surface electrode. The sEMG may be con- 
taminated by cross talk from other muscles in the 
area. This lack of selectivity may lead to erro- 
neous conclusions of “coactivation.”!! 

There are also interpatient variables that can 
affect sEMG values, including muscle volume, 
intervening adipose tissues, and the motivation of 
the subjects.'? Other variables include the EMG 
equipment, electrodes, and the cabling between 
the two. As surface electrodes measure action 
potentials from a number of motor units, the 
active electrodes and the reference electrode 
should be as close together (without touching) as 
possible; this will reduce cross talk and interfer- 
ence from other adjacent striated muscle. There 
are advantages and disadvantages in both EMG 
and manometric biofeedback devices and 
appropriate training is essential for all types of 
equipment. 


12a.3.1 


The purpose of EMG is to pick up bioelectrical 
signals from the muscle fibres under investigation 
without picking up any electrical energy trans- 
mitted from elsewhere, using two “active” elec- 
trodes and one “reference” electrode. The two 
active electrodes detect electrical activity each 
with respect to the reference electrode. The two 
signals are then fed into a differential amplifier; 


EMG Equipment 


J Haslam 


this amplifies the difference between the two sig- 
nals, while eliminating any signals common to 
both. The common mode rejection ratio is a 
measure of how able the differential amplifier is 
in eliminating the common mode signal; this is 
important in areas of extraneous environmental 
electromagnetic radiation, for example, other 
electrical equipment in the room. Erroneously 
high readings may occur if there is any deteriora- 
tion of the electrode, poor skin contact, battery 
failure, or faults within the cables or the machin- 
ery itself. Artifacts of cardiac activity (ECG) also 
may be picked up and recognised by regular 
interference patterns corresponding with cardiac 
activity. Instruments often have a notch filter to 
reduce the background noise of the main fre- 
quency (50 Hz in the United Kingdom and 60 Hz 
in the United States). 

The normal frequency distribution of EMG sig- 
nals resembles that of a bell curve. The lower signals 
between 0 and 20 Hz often are considered unstable; 
therefore, manufacturers may filter the lower and 
higher signals by band pass filters. Clearly, any 
difference in bandwidth filters will lead to different 
readings, especially at the lower end of the spec- 
trum, if examining very weak PFM. 


12a.3.2 Electrodes 


Single fibre and concentric needle electrodes are 
used mainly in neurophysiological studies and 
research purposes. They are used to detect activity 
in a single or very few motor units and are beyond 
the remit of this chapter. 

Surface patch electrodes (generally self-adhesive) 
can be used by therapists for the EMG assessment 
and treatment of many muscles. To ensure 
good conductivity, the skin should be cleansed 
with an alcohol-based cleanser or soap and 
water.!4 The electrodes should be placed close 
together on the muscle belly in the direction of 
the muscle fibres. Close positioning ensures 
greater accuracy and specificity; wider spacing 
of electrodes results in a monitoring of bioelectri- 
cal activity from a greater area. A reference elec- 
trode is placed equidistant from the active 
electrodes; the nearest bony point is recommended. 
by some manufacturers as being a point of minimal 
bioelectrical activity. Even though great care is 
taken regarding accurate electrode placement, it is 
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unlikely that surface EMG is totally reproducible 
and accurate. 

A vaginal or anal electrode (for monitoring 
PFM activity) incorporates the two “active” elec- 
trodes in the design; the reference electrode (gen- 
erally a self-adhesive patch) is usually placed ona 
bony point such as the iliac crest or knee. Internal 
sensors generally are designed for single patient 
use; they should demonstrate good electrical con- 
ductivity, ease of insertion and comfort, resist- 
ance to movement when in situ, be simple to 
clean, and lightweight in order to be used in func- 
tional positions. Vaginal secretions and/or aque- 
ous lubricating gel may affect conductivity. 
Written and verbal instructions must be provided 
if patients are to be responsible for probe care. 


12a.3.3 The Use of EMG Biofeedback 


EMG may be used in assessing resting muscle 
activity and increasing patient awareness during 
a voluntary contraction; it can be used to 
enhance recruitment of motor units and 
improve relaxation. EMG helps both to isolate 
individual muscle activity and identify unwanted 
muscle recruitment. However, each particular 
manufacturer or even different models made by 
the same manufacturer may have different 
parameters regarding filters, bandwidth, and 
amplification. Each patient is unique and 
may demonstrate different conductivity levels 
according to the placement of the electrode. Sub- 
cutaneous fatty tissue, skin resistance, and dif- 
ferent electrodes can all produce differing 
results. The electrodes used are also variable in 
conductivity and design, and therefore the same 
type should be used on each occasion. Any cou- 
plant gel used must be specified and also used on 
subsequent occasions. 


12a.4 Other Methods 
of Biofeedback 


12a.4.1_ Vaginal Cones 


Biofeedback using weighted vaginal cones has 
been described.!> The feeling of loosing the cone 
alerts the patient to contract the PFM. She is told 
that the same muscles that retain the vaginal cone 
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will help to retain urine in the bladder and reduce 
incontinence. 


12a.4.2 The Pelvic Floor Educator™ 


The Pelvic Floor Educator™ (Neen Healthcare, 
UK) is a cost-effective method of home biofeed- 
back. Although there is no research-based evi- 
dence to underpin its use, it is based on the 
“Q-tip test” developed to demonstrate urethral 
hypermobility'’® and has been found to be clini- 
cally useful. The body of the device (with the 
“indicator” attached; see Figure 12a.5) is intro- 
duced into the vagina. The indicator should move 
downward when the PFM contract; an upwards- 
deflection indicates inappropriate bearing down. 
This cost-effective device therefore indicates 
when the PFM are working correctly. 





FicurE 12a.5. The Pelvic Floor Educator™ (Neen Healthcare UK). 
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12a.4.3 Other Uses of Biofeedback 


Biofeedback in many forms may be used for 
patients presenting with hesitancy and urethral 
spasm associated with urethral syndrome and/or 
pelvic pain, and for teaching PFM awareness and 
relaxation. This is termed “down-training.” Sim- 
ple biofeedback techniques, for example, observing 
uroflowmetry, listening to urination, can reinforce 
PFM relaxation during voiding. Biofeedback is also 
useful following ileoanal pouch surgery to ensure 
minimal loss of pelvic floor awareness during any 
temporary stoma period, and is extensively used in 
the treatment of constipation and other bowel dys- 
functions (see Chapters 27 and 28a). Biofeedback 
(down-training) also may be helpful in teaching 
relaxation to patients with vaginismus and other 
sexual disorders (see Chapter 30) and has also been 
used in the treatment of detrusor instability during 
cystometry.!” 


12a.5 Summary 


Whatever type of biofeedback is used, once the 
patient has learned the appropriate activity, it 
should be functionally harnessed. If a patient is 
using weighted vaginal cones, they should be 
used during increased activity, going up and 
down stairs, coughing, jumping, and so forth. If 
using EMG, the patient may commence biofeed- 
back in a lying position but should proceed to 
treatment in sitting, standing, and other func- 
tional positions and activities. Biofeedback is a 
most exciting modality of treatment for PFM dis- 
orders, and with appropriate training and care 
therapists can have a formidable weapon in their 
armoury. 
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12b 
Ultrasound 


RC Jones 


12b.1 Introduction 

Two-dimensional ultrasound imaging is gaining 
in popularity within the clinical setting due to its 
apparent ease of use and limited cost; conse- 
quently there are increasing numbers of clini- 
cians utilising this technology, without adequate 
training. The following chapter is a synopsis of 
its uses and limitations in the management of 
incontinence. 


12b.2  Transperineal/Translabial 
Ultrasound 


Transperineal or translabial ultrasound places 
the ultrasound probe on the perineum or labia 
in a mid- sagittal direction, orientating the probe 
so that the clearest images of the bladder, 
urethra, rectum, and pubic symphysis are 
viewed (see Figures 12b.1.a,b). The X and Y 
coordinate system most commonly used to 
measure displacement of the urethra on two- 
dimensional perineal dynamic imagining has a 
low specificity for patients with stress urinary 
incontinence (SUI); however, it is clinically 
useful and has good inter- and intratester relia- 
bility.!-? The degree of rotation and movement 
of the urethrovesical junction (UVJ) has been 
shown to be a specific measure for detecting SUI, 
but because it has been difficult to accurately 
measure the changes after particular manoeu- 
vres, the intertester reliability of this particular 
measure is only fair and the sensitivities and 
negative prediction values have suffered.?>° 


12b.3 Transabdominal Imaging 


Transabdominal imaging (see Figure 12b.2) 
places the ultrasound probe suprapubically in a 
sagittal or transverse direction, viewing the 
bladder and levator plate on which it rests. 
Transabdominal ultrasound views have more 
recently been used by physiotherapists to 
measure the “lifting” aspect of the bladder base 
during various manoeuvres,’~!° since it is less 
invasive than a transperineal ultrasound view. 
Transabdominal imaging provides less informa- 
tion than transperineal imaging; and although 
the reliability’! and face validity’? of this 
measure have been reported to be good during 
PFM contraction and Valsalva, the authors have 
been unable to account for apparent motion of 
the probe relative to the structures being exam- 
ined, so the results need to be interpreted with 
caution. 


12b.3.1 


Dynamic ultrasound imaging contains a consid- 
erable amount of useful data that can be 
obtained with the minimum of invasion to the 
patient. Current quantitative measurements tell 
us about the resting position of the urethra and 
the displacement at the end of events such as 
valsalva, voluntary pelvic floor muscle (PFM) 
contraction, and coughing.'!~' The practical dif- 
ficulties with accurately determining the finish- 
ing point of any manoeuvre, particularly those 
that are fast, such as coughing, are numerous 
and are a potential source of error.'* The opera- 
tor has either had to make multiple on-screen 
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Figure 12b.1. (a) Typical still image of perineal ultrasound frame at 
rest (anorectal angle, ARA). (b) This demonstrates how a PFM con- 
traction will help prevent urinary incontinence. The continent PFM 
contracts in preparatory response to increased intra-abdominal 
pressure. (Copyright Primal Pictures Ltd. www.primalpictures.com) 


measurements or has had to determine the exact 
peak moment, or end position of the manoeuvre, 
freeze it, and then measure the change in posi- 
tion manually on screen or with in-built elec- 
tronic callipers. Without correcting for probe 
movement relative to the pubis symphysis the 
percentage errors range from 18 to 87%.'° In 
addition, measuring only the repositioning of 
urogenital structures appears to be of limited 
value because intermediary anatomical changes 
are not registered. There are limitations with 
two-dimensional ultrasound imaging in general, 
as it is unable to analyze out-of-plane structures 
and the accuracy of the image analysis will be 
affected. 
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Figure 12b.2. The pilot study of three-dimensional ultrasound visu- 
alisation. Ultrasound images of the pelvic floor in a normal 31-year- 
old woman were acquired using GE Voluson 730 Ultrasound System. 
The three-dimensional reconstruction and the segmentation of 
anatomic structures were performed using GE 4D View (V 4.1). 


12b.3.2 Three-Dimensional Imaging 


More definitive anatomical identification of the 
mechanisms involved in response to manoeuvres 
potentially could be made using three-dimensional 
ultrasound imaging. However, current three- 
dimensional imaging techniques are not fast 
enough to record the timing of the movement of 
urogenital structures in manoeuvres such as 
coughing, but they can be used to assess PFM 
morphology (see Figure 12b.2), and the method 
holds considerable promise in the investigation 
of pelvic floor disorders in the future. 


12b.4 Stress Urinary Incontinence 


In healthy women, there is an increase in intrau- 
rethral pressure’® (see Figures 12b.3.a,b) and 
recruitment of PFM motor units!’ prior to an 
increase in intra-abdominal pressure (IAP). There 
are also altered PFM activation patterns during a 
cough, measured by EMG in women with SUI 
compared to healthy volunteers.!* with shorter 
activation periods, lack of response, or paradoxi- 
cal inhibition. Data by the author indicate that 
there is a feed-forward activation of PFM during a 
cough in continent women, which is absent in 
women with SUI.!7 
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Figure 12b.3. a,b Ultrasound image and segmental analysis showing displacement of the urethra during a cough as viewed by two-dimen- 
sional ultrasound imaging [Ann Biomed Engineer 34(3):2006: Figures 5, 16b]. Two-dimensional ultrasound image processing in identifying 
responses of urogenital structures to pelvic floor muscle activity (from reference 22: Peng Q, Jones RC, Constantinou CE. With kind permission 
of Springer Science and Business Media). 
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Figure 12b.4. a-c Shows displacement of the anorectal angle (ARA) and urethra during a PFM contraction as viewed by two-dimensional 
ultrasound imaging and segmental analysis [Ann Biomed Engineer 34(3):2006: Figures 7a, 7b, and 16c. Two-dimensional ultrasound 
image processing in identifying responses of urogenital structures to pelvic floor muscle activity (from reference 22: Peng Q, Jones RC, 
Constantinou CE. With kind permission of Springer Science and Business Media). 
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Not all women with SUI are able to displace 
the urethra sufficiently to increase the intrau- 
rethral pressure with a voluntary pelvic floor 
contraction,” and clinical (see Chapter 11) and 
research observations by the author,” using two- 
dimensional dynamic ultrasound imaging, indi- 
cate that there are subtle differences in the 
direction of displacement of the urogenital 
structures of some women when asked to con- 
tract their PFM. The direction of voluntary PFM 
contraction is not always in a ventral-cranial 
direction, nor does it always directly support or 
occlude the urethra. However, with manual 
therapy and facilitation techniques to the PFM, 
the direction and magnitude of voluntary con- 
tractions can appear to change rapidly, within 
minutes of treatment intervention. Clinically, 
ultrasound serves as a very useful biofeedback 
device, as patients are able to see the effect of a 
PFM or transversus abdominis (TrA) contrac- 
tion (see Figure 12b.4a, b, c). Ultrasound can 
also detect displacement of urogenital struc- 
tures during a voluntary muscle contraction 
which occasionally cannot be palpated manually. 


12b.4.1 


Current research by the author using two-dimen- 
sional ultrasound, which tracks the urogenital 
structures throughout five different manoeu- 
vres,!%0.22 indicates that not only do the PFM in 
continent women have a preparatory contrac- 
tion, which is most likely an intrinsic mechanism 
of a cough under cortical control rather than a 
local stretch response, but that the healthy PFM 
automatically functions to resist rises in IAP and 
decelerate momentum caused by rises in IAP by 
increasing the stiffness of the PF. These functions 
are lost in women with SUI. The differences of 
PEM responses between healthy subjects and SUI 
patients are statistically more significant in 
cough, knack, Valsalva, and TrA contraction 
than in PFM contraction. 


Current Research 
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The Use of Exercise Balls 


B Carriére 


13.1 General Information 

Exercise balls, also known as Swiss balls, can be 
used for patients with incontinence as well as 
pelvic pain. The ball sizes most often used are 45, 
55, or 65 cm diameter. 


13.1.1 


Use ABS balls (anti-burst-system). 


Manufacturers’ instructions should be fol- 
lowed when inflating the ball. 

Users should check the weight allowed on the 
ball, which could vary between 400 and 1000 lbs. 
For hygiene, keep the ball clean (wash with soap 
and water). 

Patients with reduced balance can sit on a flat 
ball cushion or start exercising on a double ball. 
Close supervision may be required during exer- 
cises until they can be done safely alone. 
Exercise in front of a corner, in a ball-dish, or 
between two chairs to prevent the ball from 
running away and also to enable stabilisation 
with both hands while exercising. 


Safety Precautions 


13.1.2 Advantage of Using the Ball 


Ability to exercise in the direction of muscle 
fibers of the pelvic floor muscles (PFM).1? 
Coordination of the PFM with abdominal mus- 
cles and pulmonary diaphragm. 

Practice of function such as sit to stand, leaning 
on the ball to sitting, fast/slow muscle fiber 
training.” 

Cocontraction with other synergistic muscles 
(hip extensors, abdominal muscles, pulmonary 
diaphragm, back muscles). 


e Exercises can be done with two people sitting 
back to back on the same ball for resistive, 
isometric concentric or eccentric exercises.* 

e Changing the load of the viscera on the pelvic 

floor by altering the position of the pelvis in 

space [having the hips and legs higher than 
the trunk (supine) or sit and bounce on 
the ball]. 

To improve sensory awareness when sitting on 

the ball utilising its texture and buoyancy. 

To combine relaxation or tightening of the 

muscles with ball movements. 

Mobilisation of the autonomic nervous system 

by lying on the ball supine, side lying, prone, or 

leaning against it. 

Ability to apply motor learning principles, 

for example, specific, global, and functional 

activities.>® 

Exercising on the ball is fun and motivating. 

Very comfortable to sit on for patients with 

hypertonic or painful pelvic floor. 


13.1.3 Treatment Considerations: 


In sitting, the pressure should be firm to allow for 
body/ball contact between the ischial tuberosi- 
ties, coccyx, and symphysis pubis. The size of the 
ball depends on the body proportions, mobility 
of the patient, and the exercises intended. During 
exercises the chest and the knees remain stable in 
space; the “sitting bones” initiate the move- 
ments of the ball backward-forward, side-to- 
side, or diagonal direction. The patient should sit 
on the correct sized ball to allow for good upright 
posture: approximately 90 degrees hip and knee 
and ankle flexion.° Possibilities in ball therapy 
are many and varied? (see Figures 13.1 and 13.2). 
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Figure 13.1. Patient lying on a knobbed ball for increased sensory input. The pelvic floor is not loaded, the viscera are not pressing in the 


pelvic floor. 


13.1.4 Treatment of Incontinence 


Unloaded slow and fast fiber exercises can be 
practiced in supine or prone with the feet on the 
ball, then sitting; progress to bouncing. Aim to 
coordinate PFM activity, correct breathing, and 
strengthening of surrounding muscles. 


13.1.5 Treatment of Pelvic Pain 


Emphasis on sensory awareness training and relax- 
ation of the PFM in coordination with breathing 
can assist in the treatment of pelvic pain. Exercise 
the spine in all planes to mobilise the sympathetic 
trunk of the autonomic nervous system. 





Figure 13.2. Isometric training: The patient moves the left sitting ball toward the right stable knee and gives herself resistance by push- 
ing the ball backward with her left hand. For increased sensory awareness this ball is knobbed. 


13. The Use of Exercise Balls 


13.2 Summary 


Exercising with a ball is fun and motivating. It can 
be done as a home exercise programme while hold- 
ing a baby, back-to-back with a partner, or while 
exercising back, trunk, and leg muscles in combi- 
nation with the PFM. The versatility of the ball 
makes it a great tool for motor learning. It can help 
improve balance and general strength and posture 
while restoring the pelvic floor functions. 
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Therapeutic Electrical Stimulation 


DB Vodusek and J Laycock 


14.1 Introduction 

In our opinion, nonimplanted electrical stimula- 
tion (ES) treatment (as opposed to surgically 
implanted devices) is a neglected treatment 
modality in lower urinary tract (LUT) dysfunc- 
tion, both in terms of research and clinical use. 
This chapter is a brief review on the subject, 
referring the reader to more comprehensive 
texts, and is mainly aimed at clarifying the basic 
physiology of nonimplanted ES. It furthermore 
provides data as to the present position of non- 
implanted ES therapy. 


14.2 History of Concepts 
and Terminology of Methods 


Electrical stimulation has been introduced to 
treat LUT dysfunction with the idea of providing 
a substitute for the lack of functional integrity 
of the system. Early workers have drawn paral- 
lels to ES as used in physical medicine, where 
functional (electrical) prostheses have been 
developed to improve walking in hemiparetic 
patients (correcting foot drop on walking). 
Since then the literature has been stuck with the 
term “functional electrical stimulation” when 
referring to ES in LUT disorders. We suggest 
that only those ES applications should be called 
“functional” that directly substitute electrical 
stimuli for the lacking neural control. Func- 
tional ES thus would apply to the implanted 
bladder pacemaker, which in effect is an elec- 
tronic bladder prosthesis!; the function of blad- 
der emptying is achieved by stimulation in real 


time of sacral parasympathetic fibres in ante- 
rior sacral roots. 

The development of ES therapy led to many 
variations of parameters and applications. In 
terms of application of nonimplanted ES we sug- 
gest that the stress should be on unification of 
approach and research, oriented primarily toward 
selection of patients. 

We suggest the term “electrostimulation” (ES) 
therapy be used for any method that depolarises 
nerves and does not rely on direct substitution of 
absent neural control in real time. Under the head- 
ing ES therapy we would include quite different 
methods described in the past: electric pessary,” 
maximum perineal electrical stimulation,’ acute 
electrical stimulation,* maximal electrical stimula- 
tion,°, and others,®-!° as well as all modern deriva- 
tions and modifications. 


14.3 Basic Physiological Principles 
of Electrical Stimulation 


Nowadays it is accepted that the effects of ES are 
mediated through excitation of nerve fibres in 
the particular region, using a variety of elec- 
trodes. Furthermore, it is accepted that it is best 
to depolarise as many of the relevant nerve fibres 
as possible, therefore stimulating them where 
they are concentrated—in peripheral nerves. It is 
possible to selectively depolarise afferent (sen- 
sory) nerve fibres (when stimulating sensory 
nerves, such as the dorsal nerve of penis/clitoris), 
but it is impossible to selectively depolarise 
motor nerve fibres without using an invasive 
technique. 
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14.3.1 


Excitation of motor nerve fibres leads to activa- 
tion of muscle(s) supplied by the nerve. We can 
call this the direct effect. A single stimulus depo- 
larising the motor nerve will lead to a single mus- 
cle contraction.!! If the stimulation is performed 
as a continuous delivery of stimuli at a certain 
rate, a so-called tetanic muscle contraction will be 
achieved, which is (mechanically) much stronger 
than the individual contraction. To achieve such a 
contraction, frequencies from 20 to 50 Hz are usu- 
ally applied. One has to consider, however, that 
muscle is fatigable and that higher frequencies 
lead to fatigue much faster. Using an intermittent 
type of stimulation (with trains of stimuli inter- 
rupted by pauses: the “duty cycle”), the muscle 
fatigue can be limited to a certain extent.!? Fur- 
thermore, due to the reliance of muscle fibres’ 
metabolism on rate of activation, muscle fibres 
can be changed by ES from one type to another. 
Therefore, prolonged ES of a muscle not only 
causes hypertrophy (and increase in strength) of 
muscle fibres, but also a change in motor unit 
properties, !> but lasting only so long as the stimu- 
lation programme is upheld. 

We propose that achieving a pelvic floor mus- 
cle (PFM) contraction may be a helpful strategy 
when muscle training is the basic and relevant 
therapeutic approach. (The validity of this con- 
cept has not been proven so far.) Muscle con- 
traction, of course, is a powerful source of 
sensory input in the central nervous system. We 
do not believe ES is a good substitute for muscle 
training as such. 


Depolarisation of Motor Nerve Fibres 


14.3.2 Depolarisation of Sensory 
Nerve Fibres 


Depolarisation of sensory fibres (in sacral roots, 
pudendal nerves, dorsal clitoral nerves, der- 
matomes, etc.) leads not only to various reflex 
responses, but to a widespread invasion into the 
central nervous system. This means, among other 
things, perception of stimulation and also many 
potential changes due to the potentiated afferent 
input from particular body areas, leading to 
changes in the central nervous system (due to its 
plasticity). 
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The easily measurable effects of stimulation of 
sacral afferents are reflex contractions of the PFM 
(the so-called sacral reflexes, which have many 
synonyms).!4-!6 On the other hand, a decrease in 
PEM spasticity on ES has also been described.'”8 
There is no contradiction in these results, since 
both effects are physiologically interpretable. In 
addition, stimulation of sacral afferents has been 
shown to interfere with sensory input from vis- 
ceral afferents.'? 

Therapeutically, the vesicoinhibitory influence 
of perineal ES”° seems to be of greatest clinical rel- 
evance. Inhibitory postsynaptic potentials and 
inhibition of discharges of parasympathetic neu- 
rons due to a spinal reflex with a somatic (puden- 
dal) afferent limb have been demonstrated. 
Stimulation of these somatic afferents may have 
both an excitatory as well as an inhibitory influ- 
ence on the bladder, depending on whether intrav- 
esical pressure is low or high respectively. 
Stimulation of pudendal afferents has been 
observed to induce bladder inhibition due to 
pudendal-to-hypogastric”! as well as to a puden- 
dal-to-pelvic spinal reflex.” The latter is assumed 
to be of main importance for detrusor inhibition 
in humans. Intravaginal electrical stimulation 
activated the same reflex mechanisms in cats.” 
The belief that primary activation of perineal 
(sphincter) muscles is the triggering factor of 
(reciprocal) bladder inhibition seems to be wide- 
spread. However, it has been shown in animals that 
sphincter muscle contraction is not necessary to 
achieve detrusor inhibition by afferent stimuli.” 

Clinical experience has accumulated positive 
results of ES therapy particularly in patients with 
urge incontinence. Unfortunately, the immediate 
physiological effects of ES therapy cannot really 
explain long-term therapeutic results; some addi- 
tional memorising in the CNS of the vesicoin- 
hibitory input is postulated.” 


14.3.3. Characteristics of Electrical 
Stimulation Methods 


The authors do not discuss all the various details 
of different modifications of electrodes, electrode 
placement, and differences of ES parameters 
used, but propose as relevant only the issue of 
intensity of ES, the frequency of electrical pulses, 
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and the type of ES application (continuous, inter- 
mittent, short- or long-term, etc.). 

Bladder inhibition can be obtained in humans 
by ES of nonmuscular pudendal afferents, that is, 
the dorsal penile nerve, even with a stimulus that is 
threshold for the bulbocavernosus _ reflex 
response.”> Most of the authors who used vaginal 
or anal electrodes for vesicoinhibitory ES in their 
clinical studies used strong stimuli.”° On the other 
hand, it was shown that when electrodes are placed 
in close proximity to the pudendal nerve, substan- 
tially weaker stimuli, that is, stimuli strong enough 
to depolarise pudendal afferents (A-alpha-beta, 
and possibly at least some A-delta) is all that is 
required for bladder inhibition.>”” Thus the pro- 
posed importance of high-amplitude stimulation 
may be necessary particularly because of higher 
electrodes-to-nerve distances that occur in the case 
of anal or vaginal stimulation. On the other hand, it 
is well known that a stronger stimulus leads to a 
stronger reflex response. Thus anatomy of place- 
ment, the type of electrodes, pulse shape, and dura- 
tion all may be described in terms of optimisation 
of depolarising a certain nervous structure, which 
is thought to be relevant to achieve a certain physi- 
ological effect. For example, inhibition of the acti- 
vated detrusor has been achieved optimally with 
frequencies between 5 and 10 Hz.™ The necessary 
quantity of stimulation necessary to achieve thera- 
peutic effects is an important unknown and so far 
has been solved pragmatically by increasing the 
sessions if deemed justified in an individual 
patient. In future research, a dose-finding 
approach has to be adopted. 


14.3.4 The Effects of Electrical Stimulation 


Correctly applied ES of motor and sensory sacral 
nerve fibres (in the pudendal nerves) leads both to a 
PFM contraction and inhibition of the active detru- 
sor.” All these effects have been demonstrated 
during actual (ongoing) stimulation but continu- 
ous nonimplanted ES is not practical/feasible. 
Interestingly, patients were observed to remain 
improved after cessation of the period of stimula- 
tion. Thus delayed or carryover effects of stimula- 
tion have been claimed. Short-term carryover 
detrusor inhibition has been demonstrated,”> and 
might be due to the activation of the spinal 


123 


transmitter system such as the opioid.*® Long- 
term effects” as yet are not clarified. A change in 
the bladder receptor properties has been postu- 
lated> but not confirmed in an experimental study 
with intravesical ES.” 

The postulated central effects—interferences of 
electrostimulation with neural mechanisms— 
seem to be integrative because quite opposite 
effects can be observed by the same type of ES 
therapy in different patient groups. Whereas 
hyperreflexive bladders are inhibited (ie, to 
improve storage,’*) the hypo- or areflexive blad- 
ders in another group of patients became acti- 
vated, that is, to improve emptying.” It is as if the 
disrupted neural control is nonspecifically 
rearranged by electrostimulation, tuning the con- 
trol mechanism to a more functional status. 

To conclude the discussion of physiological 
effects of ES, it is the basic tenet of the authors that 
insofar as ES is effective in LUT dysfunction it is 
through modification of dysfunctional neural con- 
trol of LUT, not due to some enduring changes in 
end organs. Thus it is neither surprising nor con- 
tradictory that therapeutic effects in lower urinary 
tract dysfunction have been claimed by vagi- 
nal,>!}? anal,*> penile and clitoral,*> and even tibial 
nerve ES*4 by various types of electrodes, periods 
of stimulation, frequencies, duration, and shape of 
pulses and both in patients with incontinence and 
those in retention. 


14.4 Therapeutic Electrical 
Stimulation in Practice 


The different methods of therapeutic (perineal) 
ES may be most practically distinguished by the 
different time course of treatment. Thus all pro- 
posed nonimplantable ES methods may be classi- 
fied as either long-term or short-term stimulation. 

Long-term (also called chronic) ES is charac- 
terised by prolonged application of low-intensity 
stimuli for many hours a day and/or night for a 
period of several months. It seems no longer to be 
useful in the way it was introduced due to its 
impracticality. But the implanted varieties of neu- 
romodulation indeed are heirs to these methods 
first introduced as nonimplantable systems. 
Short-term ES is characterised by pulses of strong 
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intensities, which are given for short periods of 
time (15-20 min), applied in a daily regimen for a 
certain time period, either as an in-clinic or home 
treatment. 


14.4.1 Short-Term Electrical Stimulation 


Faradic stimulation (or faradism)* and interfer- 
ential therapy (IFT)**° have been described in 
the early days of ES, but now are seldom used 
and are only of historic interest.?> Short-term 
therapeutic application of high-intensity, low- 
frequency ES in the perineal area was first used 
as an in-clinic procedure*®* and then developed 
for home treatment of incontinence.’ This type 
of ES has been used for over 20 years in Slovenia 
(and elsewhere) with encouraging therapeutic 
results and without any serious side effects. The 
treatment programme consists of repeated 
(every day) application of high-intensity, vagi- 
nal, anal, perineal, penile, or clitoral ES (maxi- 
mum current up to 90 mA, maximum voltage 38 
V, pulse duration 0.75 ms, frequency 20 Hz) 
lasting 20 minutes per session for 1 month. 
Treatment sessions are patient-controlled: the 
patient switches the stimulation on and is 
encouraged to continuously adjust the stimula- 
tion strength to just below the level of discom- 
fort, that is, to the level of the feeling of strong 
(but not painful) ES, 


14.5 Effectiveness 
of Nonimplanted ES 


A critical review of published data on efficacy of 
ES therapy is beyond the aim of the present text, 
since comprehensive recent reviews are 
available.*” We just mention examples to illustrate 
the frustrating fact that there is no strong case for 
evidence-based routine application of ES. 

Sand et al.*° have reported on a multicentre 
prospective randomized double-blind placebo- 
controlled trial of ES in treatment of stress incon- 
tinent patients. Success rates of 48% (subjective) 
and 62% (objective assessment), as opposed to 13 
and 19% in the placebo-treated group were 
obtained, respectively. This difference was signifi- 
cant, but the dropout rate in the ES-treated group 
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was much larger (20%) than in the placebo 
treated group (6%). No significant differences 
between the group obtaining ES and the one 
obtaining sham ES for women with stress inconti- 
nence was reported by Luber and Wolde-Tsadik*? 
and Brubaker et al.*° 

In urge-incontinent patients Brubaker et al.*! 
reported a 50% success rate in ES-treated ver- 
sus 13% in the placebo treated group, the differ- 
ence being significant. Using short-term strong 
ES as an in-clinic procedure Abel et al.” 
reported a placebo-controlled trial in urge 
incontinent patients with a success rate of 91% 
versus 45% (subjective assessment) and 54% 
versus 27% (objective assessment), the differ- 
ence being significant only for the subjective 
assessment. Their dropout rate was 21% in the 
ES-treated group. 

Due to the paucity of RCT trials, the small 
numbers of included subjects, and the varia- 
tion in the stimulation protocols, it is difficult 
to interpret findings of trials comparing ES to 
placebo stimulation (which is a difficult issue 
in itself). Drop out of patients also seems to 
be a problem. In the in-depth and authoritative 
review of ES therapy in both genders, Wilson 
et al.2” conclude, after critically assessing 
results and quality of research, that they can 
see only a trend in favour of ES over placebo in 
patients with detrusor overactivity and no con- 
clusive evidence for stress or mixed inconti- 
nence. In fact, in their recommendation they 
state that there is insufficient evidence to judge 
whether (nonimplanted) ES is better than no 
treatment. They do recommend, however, fur- 
ther RCTs with large samples and long-term 
follow up to investigate the added value of ES 
as compared to other treatments in urinary 
incontinence.*” 

The general impression from pooled data 
from trials comparing PFM training and ES in 
stress-incontinent women is that training is 
better, although in most single trials no statisti- 
cally significant differences could be demon- 
strated.*” In a comparative study of oxybutynin 
and short-term strong ES, Wise et al. con- 
cluded that both oxybutinin and ES reduce the 
severity of urinary symptoms in women with 
detrusor instability and that ES is less effective 
but more acceptable. 
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14.6 Concluding Comments 


Nonimplanted ES continues to be used,“ despite 
the discouraging results of the few RCTs, and in 
our opinion continues to be useful, but only ran- 
domised controlled trials will finally solve the 
issues, and we believe that further research is very 
worthwhile. 

For implanted sacral nerve root neuromodula- 
tion more robust data have been gathered (due to 
strong industry support of research). Thus, at 
present, there is the recommendation (based on 
Grade B of evidence) that implanted neuromodu- 
lation may be offered for women with urinary 
incontinence due to refractory detrusor overac- 
tivity and refractory irritative symptoms,” while 
no such recommendation was given for nonim- 
plantable ES. Women with urinary incontinence 
due to detrusor overactivity and irritative symp- 
toms thus logically would represent subjects for a 
large controlled multicenter study of nonim- 
planted ES to gather the necessary data. We pro- 
pose that a significant percentage of patients who 
would profit from implanted ES would respond to 
nonimplanted ES therapy. 
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Bladder Training and Behavioural Training 


KL Burgio and PS Goode 


15.1 Introduction 

Behavioural treatments are a diverse group of 
therapies that are now well established for the 
treatment of urinary incontinence and other dis- 
orders of the lower urinary tract and pelvic floor. 
Some interventions, such as bladder training and 
behavioural training, focus on altering bladder 
function. Others focus on improving pelvic floor 
function or lifestyle changes. What they all 
have in common is that they improve bladder 
control by changing the patient’s behaviour or 
teaching new skills. In actual practice, most 
behavioural programmes are composed of several 
components tailored to the needs of the individ- 
ual patient. Components of behavioural treat- 
ment can include voiding schedules, bladder 
control strategies, urge suppression techniques, 
urethral occlusion, biofeedback, self-monitoring 
with a bladder diary, and behavioural lifestyle 
changes such as weight loss and fluid and diet 
management. 


15.2 Changing Bladder Habits 


Patients who experience frequent urges often 
respond with frequent voiding. This relieves 
the immediate sensation of urge but sets the stage 
for more frequent urgency. Once frequent voiding 
becomes a habit, it can be difficult to break and 
may lead to reduced functional bladder capacity, 
diminished ability to control urges, bladder over- 
activity, and urge incontinence. One approach to 
breaking this cycle is to place the patient on a 
voiding schedule using bladder training. 


15.2.1 


The goal of bladder training is to break the cycle 
of urgency and frequency using consistent, incre- 
mental voiding schedules. One of the most impor- 
tant features of bladder training is that it 
dissociates voiding from urgency. Voiding by the 
clock rather than in response to urgency weakens 
the urge-void response. 

The patient first completes a voiding diary, 
which shows the clinician when and how often 
the patient is voiding. After reviewing the diary 
with the patient, a voiding interval is selected 
based on the longest time interval between voids 
that is comfortable for the patient. Patients are 
given instructions to void first thing in the 
morning, every time the interval passes, and 
before going to bed at night. Over time, the void- 
ing interval is gradually increased. An example 
of a bladder-training program starts with a 
voiding interval of every hour, increases 
by 15 minutes every 3-5 days as the patient feels 
comfortable, to a goal of voiding every 
3-4 hours. Guidelines for bladder training 
appear in Table 15.1. 

Several clinical series have demonstrated effi- 
cacy of bladder training.'-° The most definitive 
study is a randomised clinical trial that showed a 
mean 57% reduction in frequency of inconti- 
nence in older women.’ In this trial, bladder 
training not only reduced incontinence associ- 
ated with detrusor overactivity, but also inconti- 
nence associated with sphincter insufficiency, 
possibly because patients acquired a greater 
awareness of bladder function or that having to 
postpone urination increased pelvic floor muscle 
(PFM) activity. 


Bladder Training 
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Table 15.1. Instructions for bladder training. 





Step 1 Review voiding diary with the patient. Note the voiding 


intervals and their variability. 


Step 2 With the patient, select the longest voiding interval with 


which he/she finds comfortable. 


Step 3 Instruct the patient to 


Empty your bladder: 
e First thing in morning 
e Every time your voiding interval passes during the day 
e Just before you go to bed 


Step 4 Teach patient techniques for coping with the urge to void that 


occur before the interval has passed: 

e Distraction to another task that is mentally but not 
physically engaging (ie, reading, calling a friend, 
writing a letter, balancing a cheque book) 

e Deep breathing and relaxation 

e Self-statements (eg, “I can wait until it is time to go” 
“lam in control”) 

e Urge suppression strategy: using pelvic floor muscle 
contraction to keep bladder relaxed 


Step 5 Gradually increase the voiding interval 


e When the patient is comfortable on the voiding sched- 
ule for at least 3 days 

e By 15- to 30-minute intervals as determined by the 
patient's confidence and clinical judgment 


15.2.2 Delayed Voiding 


Delayed voiding is another approach to teaching 
patients to control the bladder but without 
placing them on a voiding schedule. Initially, 
patients are encouraged, whenever they have an 
urge to void, to wait 5 minutes before voiding. 
For patients who have experience with inconti- 
nence, even a small sensation of urge heralds 
possible leakage and triggers a degree of anxiety 
or tension. They tend to respond to the urge to 
void as soon as possible and neglect to exercise 
any control they may have. Even the most 
urgent patient can usually be convinced to try a 
5-minute delay. Patients are often surprised to 
find that after a brief wait the urge subsides or 
disappears altogether, which enhances their 
sense of control. Once confidence has been 
established, the delay interval can gradually be 
increased and a normal voiding interval can be 
attained. 


15.2.3 Urge Control Techniques 


In bladder training as well as delayed voiding, the 
patient is asked to postpone urination, which for 
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most patients involves coping with the sensation 
of urge while they wait. The traditional approach 
to urge management has been to suggest various 
techniques for relaxation or distraction to 
another activity.®' Patients are encouraged to get 
their minds off the bladder by engaging in a task 
that requires mental but not physical effort. 
Examples include reading, calling a friend, or 
making a to-do list. Distracting their attention 
from the bladder can reduce anxiety and allows 
time for the urge to subside. Also used are affirm- 
ing self-statements such as “I am in control of my 
bladder,” or “I can wait.” 

More recently, traditional bladder training has 
been enhanced by incorporating techniques from 
behavioural training. Repeated contractions of the 
PFMs are used to control urgency and detrusor 
contractions while the patient postpones urination. 


15.3. Behavioural Training 
and the Role of the Pelvic Floor 


Behavioural training is an intervention that 
combines the principles of physical therapy, 
behavioural therapy, and motor learning into 
an increasingly accepted conservative treatment 
for incontinence. The goal of behavioural train- 
ing is to improve bladder control by teaching 
the patient how to voluntarily suppress detrusor 
contractions. This involves adopting a new 
response to urgency and learned use of the PFMs 
to control urgency and detrusor contraction. 
Historically, PFM exercises were viewed prima- 
rily as a treatment for stress incontinence. How- 
ever, PFM exercise is now a central element of 
behavioural training for urge incontinence 
because it has been shown that the PFMs play a 
role in overactive bladder and urge incontinence 
in women as well as men. Voluntary contraction 
of the PFMs not only can occlude the urethra, 
but also can inhibit or abort detrusor contrac- 
tions.!4!? This is a skill that can be accomplished 
by most patients and provides significant reduc- 
tion of incontinence. 

The first step in behavioural training is to help 
patients to identify their PFMs and to contract 
and relax them selectively without increasing 
pressure on the bladder or pelvic floor. Home 
exercise then helps patients increase muscle 
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strength as well as motor control. PFM exercise is 
described in detail in Chapter 11a. 

In addition to scheduled exercises, patients 
with urge incontinence can often benefit from 
practice in interrupting or even slowing the uri- 
nary stream during voiding, once per day. Not 
only does this provide needed practice in occlud- 
ing the urethra and interrupting detrusor con- 
traction, it does so in the presence of the urge 
sensation, when patients with urge incontinence 
need the skill most. Some clinicians have 
expressed concerns that repeated interruption of 
the stream could lead to incomplete bladder emp- 
tying in certain groups of patients. Therefore, 
caution should be used when recommending this 
technique for patients who may be susceptible to 
voiding dysfunction. 


15.4 Changing the Response 
to Urgency: Urge Suppression Strategy 


An essential component of behavioural training is 
teaching patients a new way to respond to 
urgency: the urge suppression strategy.!!-!? In 
behavioural training, they are taught how the 
seemingly normal response of rushing to the 
nearest bathroom is actually counterproductive. 
Rushing enhances the sensation of fullness, exac- 
erbates urgency, and triggers detrusor contrac- 
tion. Furthermore, as the patient approaches the 
toilet, visual cues can trigger urgency and inconti- 
nence. To avoid this conditioned response, it is 
best to stay away from the bathroom during 
episodes of urgency. This new response may seem 
counterintuitive at first, but patients can learn to 
stop what they are doing, sit down if possible, and 
contract their PFMs repeatedly to diminish 
urgency, suppress the detrusor contraction, and 
prevent urine loss. They concentrate on voluntar- 
ily inhibiting the urge sensation and wait for the 
urge to subside before they walk at a normal pace 
to the toilet. Step-by-step instructions for the urge 
suppression strategy appear in Table 15.2. 

Most patients are firm in the attitude that, 
“When you gotta go, you gotta go.” To even 
attempt delaying voiding using the urge suppres- 
sion strategy, patients must suspend this belief. 
When a patient is hesitant to attempt the urge strat- 
egy, they can be encouraged to begin in a safe place 
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and to wear absorbent protection to avoid embar- 
rassment. Any positive results including partial suc- 
cess should be regarded as progress. Once patients 
have the experience of control, that experience can 
be used to debunk their “gotta go” belief. “When 
you gotta go, you DON’T gotta go” is a useful 
mantra for the patient to use in the face of urgency. 
The effectiveness of behavioural training has 
been established in several studies.!)!'*+!5 In the 
first randomized controlled trial,!* behavioural 
training reduced incontinence episodes signifi- 
cantly more than drug treatment for women with 
urge incontinence. Behavioural training is also 
useful for managing nocturia.'° Patients are 
instructed to use the urge suppression strategy 
when they wake up at night. If the technique is 
successful and the urge subsides, they are 
encouraged to go back to sleep. If after a minute 
or two the urge to void has not remitted, they 
may get up and void so as not to interfere unnec- 
essarily with sleep. The skills learned through 
behavioural training are also useful for treatment 
of stress incontinence in women as well as for 
men with postprostatectomy incontinence.!”!8 


15.5 Behavioural Lifestyle Changes 


15.5.1 


Changes in the type or volume of fluids are 
recommended by many clinicians either as a pri- 
mary or as an adjunctive strategy to optimize 
incontinence outcomes and have been shown to 
improve both stress and urge incontinence.’ 


Fluid Management 


TABLE 15.2. Patient instructions for the urge suppression strategy. 





When you experience a strong urge to urinate 





Step 1 Stop and stay still. Sit down if you can. 

Step 2 Squeeze your pelvic floor muscles quickly three to five times 
and repeat as needed. 

Step 3 Relax the rest of your body. Take several deep breaths. 

Step 4 Concentrate on suppressing the urge feeling. 

Step 5 Wait until the urge subsides. 

Step 6 Walk to the bathroom at a normal pace. 

Step 7 If the urge returns on the way to the bathroom, return to Step 1. 





From reference 13, p 81. © 1989 Kathryn L. Burgio, K.Lynette Pearce, and 
Angelo J. Lucco. Reprinted with permission of the Johns Hopkins University 
Press. 
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Many patients with incontinence attempt to man- 
age their symptoms by restricting fluid intake at 
particular times of day when they anticipate not 
having access to a restroom or they believe they 
are at risk of having an incontinence episode. This 
can be a very effective strategy. However, some 
patients restrict their overall fluid intake, which 
places them at risk of dehydration. Although it 
may seem counterintuitive, it usually is good 
advice to encourage patients to consume at least 
six 8-ounce glasses (approx. 1500 ml) of fluid each 
day.” A useful strategy to encourage adherence to 
this recommendation is to point out that concen- 
trated urine has a stronger odour than more 
dilute urine. Patients with incontinence often are 
quite sensitive about urinary odour and welcome 
a suggestion to decrease this. 

When patients consume an abnormally high vol- 
ume of fluid (eg, resulting in >2000 ml of output per 
24 hours), fluid restriction often is an appropriate 
measure and can be helpful for reducing urine 
loss.!° Some people have increased their fluid intake 
deliberately in an effort to “flush” their kidneys or 
lose weight. In others it simply is a habit. In these 
cases, reducing excess fluids can relieve problems 
with sudden bladder fullness and help to reduce 
urgency, frequency, and urge incontinence. 

Elimination of caffeine from the diet has been 
shown to improve both stress and urge inconti- 
nence.'*?!-23 Many patients are reluctant initially 
to forgo their caffeinated beverages, but they may 
be convinced to try it for a short period of time, 
such as 3 to 5 days. If they experience relief from 
their symptoms, they often are more willing to 
reduce or eliminate caffeinated beverages from 
their diet. For patients who routinely drink more 
than one caffeinated beverage per day, caffeine 
reduction should be approached gradually and 
may include mixing or alternating caffeinated and 
decaffeinated beverages to avoid withdrawal 
symptoms (see Chapter 17). Although there are 
few data on the role of sugar substitutes and other 
bladder irritants, there are clinical cases in which 
these substances appear to aggravate incontinence 
and reduction has provided clinical improvement. 


15.5.2 Weight Loss 


Obesity is an increasingly common health problem 
that also is an established risk factor for urinary 
incontinence.“ There is a small literature that 
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demonstrates significant improvement in conti- 
nence status with as little as 5% weight reduction in 
women.” Because this small amount of weight loss 
is achievable for many overweight women, more 
clinicians are recommending weight loss as a com- 
ponent of behavioural treatment. 


15.6 Summary 


Bladder training and behavioural therapy are 
widely used interventions that improve bladder 
control by altering bladder habits and teaching 
new skills. They are useful for both urge and stress 
incontinence and are supported by an abundance 
of evidence demonstrating their efficacy. Although 
the majority of patients are not cured with these 
treatments, most can achieve significant improve- 
ments in continence. This makes them very rea- 
sonable first-line approaches to the treatment of 
men and women of all ages. 
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Voiding Problems 
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16.1 Introduction 

Voiding difficulties can result from a myogenic, 
psychogenic, or neurogenic problem or a bladder 
outlet obstruction. Any of these can result in diffi- 
culty in initiating voiding, a low flow rate, or a 
postvoid residual (PVR) of urine. Urinary retention 
can be defined as the inability to void.’ Uroflowme- 
try and other urodynamic investigations may be 
warranted to investigate the cause of PVR (see 
Chapter 9). This chapter considers the causes and 
dangers of PVR and techniques to assist voiding. 


16.2 Contributory Factors 


Careful history taking (see Chapter 7) and investiga- 
tions (see Chapter 9) should identify the causes and 
the severity of the problem. Some contributory fac- 
tors to voiding difficulties are shown in Table 16.1. 


16.3 Dangers of Incomplete Emptying 


If untreated, incomplete emptying or a high- 
pressure bladder may lead to damage of the 
upper urinary tract. If there is any suspicion of an 
incomplete void, the patient should have an ultra- 
sound bladder scan or an “in-out” catheter (if a 
scanner is not available). If there is significant 
residual urine, it should be considered in relation 
to the amount voided, any known pathology, and 
any other possible causes of the symptoms; void- 
ing in unfamiliar surroundings may lead to unrep- 
resentative results. Less than 50 ml PVR are 
considered adequate voiding and more than 200 ml 
abnormal.® Any patient with a PVR without 


obvious cause should be given a full neurological 
assessment (see Chapter 6). They may require 
teaching clean intermittent self-catheterisation 
(CISC) and regular monitoring may be required 
(see Chapter 23). 

Chronic residual urine can lead to an ever- 
increasing likelihood of recurrent urinary infec- 
tions requiring an escalating provision of 
medication. A chronic obstruction ultimately can 
lead to high intravesical pressure resulting in 
hydronephrosis and kidney damage.° Therefore, 
an obstruction of any kind should be investigated 
and medical referral made as appropriate. 
More information regarding urine flow is shown 
in Table 16.2. 


16.4 Conditions 


16.4.1 


In patients with a neurogenic bladder the aims 
must be to keep bladder pressure low, to regularly 
empty the bladder to completion, and to avoid 
reflux at all times (see Chapter 6). Patients respond 
to a variety of triggers, but there must be extreme 
caution in using any of them (see Table 16.3). 


Neurogenic Bladder 


16.4.2 Postmicturition Dribble 
(see Chapter 21) 


For many years men have been taught how to 
massage the bulbar urethra in order to effect ure- 
thral emptying and avoid postmicturition dribble. 
It now has been found that a contraction of the 
pelvic floor muscles (PFM) is equally effective! 
(see Chapter 21). 
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TABLE 16.1. Possible causes contributing to voiding problems. 





Neurological conditions — ¢ Any condition affecting the neurological 
control of the bladder at higher centres or 
spinal cord eg Parkinson’s disease, MS, 
stroke 


Endocrine 


Diabetes*: neuropathy of either the 
autonomic supply to the bladder and/or 
somatic nerve supply to the pelvic floor 
muscles (PFM) 

Hypothyroidism? 


Obstetric 


An overdistended bladder during or after 
labour.' Factors may include vacuum 
extraction, prolonged 1t and 2"4 stage,3 
birth weight =380 gm, ? perineal pain 
after a tear, or episiotomy.' 


Gynaecological Painful herpetic lesions! 
Postgynaecological surgery,’ eg, 
midurethral sling procedures, 
colposuspension 


Acute urethritis, cystitis, vulvovaginitis? 


Obstructive 


Males: prostatic enlargement, immediate 
postprostate surgery 

Females: cystocoele, uterine prolapse? 
Either sex: urethral stenosis, pelvic mass,? 
constipation 


Elderly 


Detrusor hyperactivity with impaired 
contractility known as DHIC* 


Psychogenic Anxiety or depressive illness? 


Hysteria? 


Habit 


Women crouching over rather than sitting 
down on a toilet seat to void? 


Pharmacological Tricyclic antidepressants? 
Anticholinergics? 
Adrenergic agents? 


Ganglion blocking agents? 


Others 


Hypersensitive urethra? 
Detrusor mypathy? 





TABLE 16.2. Factors contributing to abnormal urine flow. 


Hesitancy e Voiding in public toilets 
e First large void of the day 
e Immediately postdelivery 
e Postgynaecological surgery 


Slow stream e Obstruction 
e Low detrusor pressure 
e Consequence of a neuropathy of the pelvic 
nerves supplying the bladder 
e Any combination of the above 


Interrupted stream e Lack of a sustained detrusor contraction 
e Incoordinated activity between the detrusor 
and sphincters 
e Obstruction 
e Unsustained straining. 
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16.4.3 Childbirth 


Postpartum urinary retention makes a woman 
susceptible to bladder dysfunction in the future, 
it is more likely to follow prolonged labour, 
epidural analgesia, and operative deliveries. 
It also has been shown that 85% of women having 
a vaginal birth sustain some form of perineal 
trauma,'© which may inhibit micturition. As it 
may take up to 8 hours for bladder sensation to 
return after epidural anaesthesia, there is a dan- 
ger of urinary retention” if catheterisation is not 
continued after delivery. Advice should be given 
to attempt voiding once voluntary control of the 
lower limbs has returned, regardless of a lack of 
bladder sensation. Each obstetric unit should 
have an evidence-based protocol of care in place 
regarding bladder care in labour and immedi- 
ately postpartum. 

Antenatal education is a useful way to inform 
women of normal bladder function, how to 
recognise potential bladder problems, and to 
advise them to void at regular intervals. Postna- 
tal symptoms may include inability to sponta- 
neously void, voiding frequent small volumes, 
bladder distension, increasing pain in the lower 
abdomen, or involuntary loss of small volumes 
of urine. It is essential to check for a PVR, 
ideally by a bladder scan, after any traumatic 
delivery, for those patients with a long 
period without bladder emptying, postepidural 
anaesthesia, or those that report any urinary 
symptoms.» 


16.4.4 Postsurgery Outflow Obstruction 
in Women 


Obstruction can be a result of urethral stricture 
or surgically induced by bladder neck suspen- 
sion surgery. Women undergoing such proce- 
dures should be assessed prior to their surgery 
to determine if they might be at risk of postop- 
erative voiding dysfunction. If this is thought 
likely, the patient should be appropriately 
counselled and taught CISC prior to surgery. 
Both constipation and prolapse can contribute 
to outflow obstruction. Appropriate catheterisa- 
tion protocols and procedures should be in 
place for patients with PVR following gynaeco- 
logical surgery. 
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TABLE 16.3. Activities that may assist in voiding. 





Privacy 


Sitting 


Double voiding 
Leaning forwards 


Stroking/tickling 


Whistling 
Pubic hair 


Running water 


Warm water 


Relaxation 


Prolapse 


Tapping 


Credé manoevre 


Valsalva manoeuvre 


Squeezing the glans penis and the scrotal skin 


Anorectal manipulation 


The “queen square bladder stimulator” 


16.5 Prevention of Postvoid 


Residual Urine 


Comfort and privacy are necessary to void easily. Particular attention should be paid to this especially in 
long-stay accommodation. 


Women should always sit down properly on the toilet with the feet supported, relaxing the PFM, 
allowing sufficient time to void to completion. 


After the initial void, stand up, move around, then sit down and attempt to void again. 
It has been found that leaning forward can promote micturition.’ 


Stroking or tickling the lower back to stimulate the micturition reflexes has also been reported as 
helpful in some patients. 


Whistling provides a sustained outward breath with a gentle increase in intra-abdominal pressure. 


Some people can initiate a detrusor contraction by pulling pubic hair; this is thought to have a reflex 
action on the bladder. 


It is known that the sound of running water can promote a detrusor contraction®; however, care must 
be taken not to promote detrusor instability by overuse of this technique. 


In those with a traumatised perineum and pelvic floor, the action of pouring warm water over the 
perineum can aid in promoting relaxation, and therefore assist in voiding. 


General relaxation techniques should be taught to those patients who are generally tense and anxious 
about their condition. The method chosen should be one that is most appropriate for the individual. 


If a women has a large cystocele, she may need to be taught to manually reduce the prolapse prior to 
voiding while awaiting surgery. 

Can result in a gross reflex of both the detrusor and urethral sphincter. If appropriate use at least seven 
to eight percussions with intervals of a few seconds. Ceasing tapping at the initiation of the void should 
result in relaxation of the sphincter while the slower-reacting detrusor continues to contract.? Tapping 
then can be repeated if necessary. Only used in neurological patients if they are shown to be urodyna 
mically safe and stable."! 


The hand gives gentle downward pressure suprapubically. This is a potentially hazardous manoevre 
and should be used only in those with an underactive detrusor and underactive/incompetent sphincter 
mechanism causing low urethral resistance. This also may assist in stimulating the detrusodetrusor 
reflex.'? Sphincter—hyperreflexia and detrusor—-sphincter dyssynergia are contra-indications."' 


The act of holding the breath with a closed glottis while increasing abdominal pressure. As this action has 
the potential to increase genital prolapse, rectal prolapse, and haemorrhoids, it should be used only with 
great caution. The same cautions must be taken as when using a credé manoevre. 


A form of bladder reflex triggering; must have integrity of the sacral reflexes.® 


Found helpful in some patients with spinal cord injury.'° Only used in neurological patients if they are 
shown to be urodynamically safe and stable."! 


This suprapubic vibration device has also been found useful in neurogenic patients with detrusor 
hyperreflexia who are not severely disabled.'3 


wishing to undergo epidural anaesthesia for 
childbirth should be counselled regarding appro- 
priate bladder care both during labour and after 
delivery. 


Women should always sit down comfortably and 
allow time to void to completion without hurry- 
ing. Children should be taught good habits during 
their early toilet training experiences; girls should 
sit with their feet supported.'* Voluntary stopping 
and starting of urine flow should be strongly 
discouraged, as this goes against normal voiding 
reflexes.!*!° Constipation should be avoided and a 
healthy diet encouraged. Any pregnant women 


16.6 Treatment 


In nonneurogenic patients some simple measures 
may assist in bladder emptying (see Table 16.3). If 
these are insufficient, further action may be nec- 
essary (see Box 16.1). 
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Box 16.1. 
Treatment of Postvoid Residual 


e Neuromuscular stimulation may be indi- 
cated to assist in normalising reflex 
activity (see Chapter 14). 

e Those unable to relax their PFM may 
respond to biofeedback. 


eClean intermittent catheterisation 
(see Chapter 23). 

e Medication including cholinergic agents 
and intravesical prostaglandins have 
been suggested, but there has been inad- 
equate evidence of clinical benefit. 
Diazepam may help in postsurgery void- 
ing difficulties.” 

e Urethral dilatation may be necessary in 
the case of urethral stricture causing dif- 
ficulty in voiding. Stricture therapy using 
CISC may need to be continued. 

e Patients with a neurogenic bladder and 
PVR have to be treated with extreme 
caution. Triggered reflex voiding, CISC, 
medication, electrostimulation, use of 
appliances, surgery, or an indwelling 
catheter all may be considered. How- 
ever, triggered reflex voiding is recom- 
mended only if urodynamically safe." 
It also must be remembered that 
autonomic dysreflexia with symptoms 
of paroxysmal hypertension, anxiety, 
sweating, headache, and bradycardia? 
may be triggered by reflex voiding 
(see also Chapter 6). 











16.7 Summary 


There are many possible causes of PVR. Each per- 
son needs to be assessed and treated individually 
and the simple measures described in Table 16.3 
may be of help. Patients with voiding difficulties 
should be monitored and appropriate investiga- 
tions and referrals made if there is a lack of 
improvement by the use of these simple measures. 
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The Importance of Fluids 


GR Stephens 


17.1 Introduction 
Fluid intake plays a minor role in the pathogene- 
sis of incontinence!; however, there are some flu- 
ids that have the potential to exacerbate lower 
urinary tract symptoms and some fluids that are 
thought to be therapeutic. 


17.2 Recommended Fluid Intake 


There is a general consensus within the medical 
community that adults should aim to drink suffi- 
cient fluid to void 1.5 litres (3 pints) per 24-hour 
period.' This equates to 6-8 cups of fluid per day or 
between 1800 and 2400ml,” but is variable accord- 
ing to environmental factors such as health status, 
temperature, and exercise. Enough fluid should be 
consumed to produce urine that is clear, odourless, 
and of pale yellow colouring. If insufficient fluid is 
consumed, there is an increase in urine concentra- 
tion and constipation, which are known to exacer- 
bate lower urinary tract symptoms.’ 


17.3. Cranberry Juice 


Cranberry juice has been used for many years in 
the prevention and treatment of urinary tract 
infections (UTI). There is an abundance of anec- 
dotal evidence and clinical evidence is gathering 
to support the recommendation of cranberry 
juice in the prevention of UTI? 

There have been two hypotheses postulated to 
explain the mechanism of action of cranberry 
juice. The first hypothesis pertains to cranberry 


juice reducing the urinary pH, achieving bacte- 
riostasis. This has been refuted since clinical stud- 
ies have produced contradictory results, 
suggesting this theory is unsubstantiated. 

The current hypothesis is that cranberry juice 
works by preventing bacteria, specifically 
Escherichia coli from adhering to the uroepithe- 
lium. This theory has received microbiological 
justification and suggests that proanthocyanidins 
present in cranberry juice possess the ability to 
prevent E. coli from expressing fimbriae, specifi- 
cally type-P -fimbriae.* This therefore inhibits its 
adherence to the uroepithelium and E. coli are 
voided from the bladder. These proanthocyani- 
dins have been identified and are present only in 
the vaccinium species, that is, Cranberries and 
blueberries.° 

Clinical studies investigating the effectiveness 
of cranberry products, in the prevention and man- 
agement of UTI in susceptible populations, have 
been published. In the elderly population, studies 
suggest that cranberry juice is capable of reducing 
the level of bacteriuria, and thus prevent UTIs°; 
however, there are some concerns over the validity 
of this study. In sexually active women, clinical tri- 
als have been positive in their findings, relying on 
UTI rates and antibiotic use rather than bacteri- 
uria as used in previous research. 

A systematic review concluded that there is no 
reliable evidence to recommend cranberry juice 
for the prevention of UTI and recommended fur- 
ther research.’ Trials included in the review were 
criticised for their small sample sizes, poor 
design, and poor analysis.? However, since this 
publication, several well-designed clinical studies, 
which have been analysed on an intention-to- 
treat basis, have been published. These studies 
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supported the role of cranberry juice in the man- 
agement of recurrent UTI in certain patient 
groups. There is insufficient evidence to support 
the use of cranberry juice in the treatment of 
UTI,’ the prevention of UTI in neurogenic blad- 
ders or in-dwelling catheters. It has been demon- 
strated that cranberry capsules, that have been 
manufactured to contain the active proantho- 
cyanidin, are the most cost-effective means of 
preventing UTI compared to cranberry juice or 
placebo, At present there is no regulation of these 
active ingredients in juice or capsules, and clarifi- 
cation regarding optimal preparation and dosage 
is necessary.? 

Cranberry juice is safe and has relatively good 
tolerability and currently is being investigated for 
additional therapeutic properties.? Caution, how- 
ever, is recommended in the following groups: 
patients prescribed drugs with potential interac- 
tion with cranberry juice, for example, warfarin 
(increased potency with cranberry juice), patients 
with a history of oxalate calculi, and diabetics who 
should use capsules owing to the sugar content of 
the juice.? 


17.4 Caffeine 


Caffeine (methylxanthine) is the most widely con- 
sumed psychoactive stimulant drug in the world, 
reaching peak plasma level at 30-60 minutes after 
ingestion.’ It is the active constituent of common 
beverages such as tea, coffee, cola, chocolate- 
based products, energy drinks, and over-the- 
counter medications. As well as its stimulant 
properties, caffeine is renowned for its diuretic 
effect. Therefore, recommendation to reduce caf- 
feine intake has been an accepted practice inter- 
nationally among clinicians treating patients with 
urinary dysfunction. Despite the apparent con- 
sensus, there is little evidence to support this asso- 
ciation. There are only a few published studies 
that explore caffeine and urine symptomatology 
and these are conflicting in their conclusions.' 

It is postulated that caffeine has an excitatory 
effect on the detrusor muscle comparable to that 
observed in skeletal muscle.!° This relationship has 
been shown using cystometry, where there was a 
statistically significant rise in intravesical pressure 
in women with detrusor instability compared to 


GR Stephens 


those with normal bladder function.!° This has 
been corroborated by an observational study that 
showed a statistically significant association 
between women with detrusor instability and high 
caffeine intake of more than 400 mg daily."! 

The few published clinical trials suggest that 
reducing caffeine intake should reduce urinary 
symptoms.”!5 It is suggested that reducing caf- 
feine to an intake of less than 100 mg caffeine per 
day is likely to reduce episodes of urinary inconti- 
nence in the short term, but urgency and fre- 
quency are unaffected and this dosage level is 
unsubstantiated.! 

It has also been suggested that caffeine may 
reduce urethral smooth muscle pressure, and there- 
fore exacerbate symptoms in those patients with a 
low urethral pressure profile.'5 To date no further 
research has been published regarding this effect. 

Further clinical trials are required to provide 
more rigorous scientific evidence to provide a 
clear relationship between caffeine and urinary 
symptoms. Until such time, a trial of reducing caf- 
feine is worthwhile particularly in those patients 
who have identified caffeine intake as being asso- 
ciated with their symptoms." Trials of caffeine 
reduction such as this should be carried out by the 
“caffeine-fading” method over 7 to 10 days to 
avoid caffeine withdrawal syndrome and the 
response evaluated. Patients will require an indi- 
vidual management programme to yield the best 
caffeine reduction plan for optimum continence 
management.!4 


17.5 Carbonated Drinks 


Ingestion of carbonated drinks has been associ- 
ated with an increased risk of developing overac- 
tive bladder and stress incontinence.!® It is at 
present unclear why this effect occurs and may be 
due to diuresis or chemicals found within carbon- 
ated drinks, such as artificial sweeteners, which is 
supported by anecdotal evidence.! 


17.6 Fruit Juice 


Anecdotally, some fruit juices, especially citrus 
juices, may provoke urgency and frequency; how- 
ever, the mechanism for this is unknown. 


17. The Importance of Fluids 


17.7. Alcohol 


There is no association identified between urinary 
incontinence and alcohol,' although alcohol is 
renowned for its diuretic and sedative effects. 


17.8 Conclusion 


Health care professionals have the power to 
inform and educate appropriately selected clients 
of the physiological action and potential thera- 
peutic benefits of consuming certain fluids. Clini- 
cians must use their clinical reasoning skills, 
being cautious in their recommendations that 
reflect current evidence thus enabling patients to 
make an informed choice.? 
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Pregnancy, Childbirth and Urinary Incontinence 
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18a.1_ Introduction 

The prevalence of female urinary incontinence 
increases with age probably due to the effects of 
menopause with atrophic change and muscle and 
connective tissue weakness. However, evidence sug- 
gests that such weakness takes its origins in preg- 
nancy and after vaginal childbirth.| This chapter 
assesses the contributions of pregnancy and child- 
birth to the pathogenesis of pelvic floor dysfunction, 
in particular stress urinary incontinence (SUI). 


18a.2 Pregnancy and Childbirth 


It long has been known that vaginal delivery is 
associated with pelvic floor defects, lower urinary 
tract symptoms (LUTS), pelvic organ prolapse 
(POP), and faecal incontinence. There are, how- 
ever, few long-term follow-up studies assessing 
the natural history of these defects to confirm if 
they are the reason for long-term urinary inconti- 
nence and POP. However, follow-up of patients 
with obstetric anal sphincter injuries (OASI)/’3"4 
degree tears,” has suggested that faecal inconti- 
nence is a common long-term result,’ and so it is 
possible that damage to other parts of the pelvic 
floor might also result in symptoms such as uri- 
nary incontinence and POP. 


18a.2.1 


In pregnancy, the gravid uterus and fetus are capa- 
ble of producing anatomical changes through 
pressure effects. Imaging studies have shown 
changes to the bladder neck and urethra, 
for example, alteration of angle, bladder neck 


Anatomical Changes in Pregnancy 


opening, and mobility. In addition, hormonal 
effects can alter urethral sphincter function and 
connective tissue strength resulting in reduced 
urethral resistance. With the increase in intra- 
abdominal pressure due to the gravid uterus, this 
combination is likely to increase the risk of stress 
urinary incontinence in pregnancy. Evidence sug- 
gests that this occurs in up to 64% (mean approxi- 
mately 40%) of women,! and in 20% this can be 
bothersome as judged by demonstrable SUI, daily 
leakage, and pad test.*# 

Postnatally the incidence of SUI is much less 
(6% to 32%; mean 15%!) Interestingly, it usually 
is reported as being “less severe,”? with only 3% 
reporting daily leakage and 11% seeking help.° 
Fewer patients develop SUI for the first time after 
delivery with incidences varying from 0 to 27% 
(mean 9%),»° and so it would appear that the 
majority of patients with postnatal SUI probably 
had it antenatally. 

Why antenatal SUI should persist into the post- 
partum period is unclear. It no longer can be due 
to the pressure effects of the fetus or hormonal 
changes of pregnancy. Therefore, it either is due 
to as yet unknown irreversible changes in preg- 
nancy or it is likely due to trauma from labour 
and vaginal delivery. While the debate exists as to 
whether pregnancy or vaginal delivery is respon- 
sible, it is inconceivable that trauma to the pelvic 
floor during childbirth does not have some effect 
on the pathogenesis of postnatal SUI, itself a 
known risk factor for long-term SUI.’ 


18a.2.2 Risk Factors 


Antenatal SUI is common and usually self- 
limiting but not in all cases. If such women could 
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be identified before delivery, prevention might 
be possible. 

There are a large number of reports suggesting 
that antenatal SUI is a high-risk factor for post- 
natal and long-term SUI.®? In which patients is 
this likely to persist after delivery? In one study of 
primigravidae women with antenatal bladder 
neck mobility (BNM) of more than 5 mm on per- 
ineal ultrasound (a possible marker for a weak 
pelvic floor) and who reported symptoms of SUI, 
they had a higher risk of postnatal leakage.!° This 
suggests that these primigravidae women might 
have an underlying weakness of the pelvic floor, 
for example, connective tissue/collagen (the 
BNM was unlikely to be a pregnancy effect as it 
was seen in only 30% of the primigravidae 
women). 

These women might be “constitutionally” at 
risk of SUI following vaginal delivery. Prevention 
with pelvic floor training in such women has 
shown positive results (see below). Other risk 
groups need to be identified so that similar pre- 
ventative measures can be employed. 


18a.2.3 Pathophysiology 


It is not clear how labour and delivery affect the 
anatomical supports of the pelvic organs. How- 
ever, it is likely that tears of the endopelvic fascia 
and the levator ani muscles and stretching of the 
pudendal nerve are important. 

Fascial tears like any other connective tissue 
injury repair with in-growth of new connective 
tissue. However, this will not be as strong as the 
original, and with the weakening of connective 
tissue and fascia that occurs with ageing and 
menopause, these tears are likely to result in 
weakness of pelvic floor support, resulting in SUI 
and POP. 

These conditions might occur even earlier 
in women with constitutionally weakened 
collagen/connective tissue. For example, Keane et 
al.!! have shown that premenopausal nulliparous 
women with SUI have weaker pelvic floor 
collagen than controls, suggesting that there are 
individuals with congenitally weak connective tis- 
sue and fascia who might be at risk of SUI and 
POP as a result of pregnancy. If they could be 
identified before or early in a first pregnancy,!° 
then prevention might be possible. 
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Levator ani trauma can also occur and defects 
have been identified. For example, on MRI scan- 
ning after a first vaginal birth.'? Recovery has 
been noted between 2 and 6 months, but long- 
term follow-up is required to assess the clinical 
importance of these defects. 

Pudendal nerve trauma has been demonstrated 
following vaginal delivery’? and caesarean section 
late in labour (ie, at > 8 cm cervical dilatation)"4 
but not following elective caesarean section. 
Again, recovery appears to occur within 2 months 
of a first delivery’; but following subsequent 
deliveries, the nerve function does not return to 
normal, resulting in pelvic floor denervation. 


18a.2.4 Obstetric Factors 


What happens in labour to cause trauma to the fas- 
cia, muscle, and nerve? Forceps delivery’ has been 
implicated, but this is not a consistent finding in 
relation to the onset of SUI. There are few data on 
the effect of Ventouse/vacuum delivery. It is likely, 
therefore, that instrumental delivery is not the 
cause but the reason. For example, primigravidae 
women with a larger baby in an occipito posterior 
(OP) position are known to be at higher risk of lev- 
ator ani injury.’ These and other risk factors, for 
example, short stature, long second stage of labour, 
or epidural anaesthetic might contribute to the 
indication for instrumental delivery. Episiotomy, 
while arguably having a protective effect on obstet- 
ric anal sphincter injury, has not been shown to 
affect pelvic floor strength or reduce the incidence 
of postnatal SUI.!® 


18a.2.5 Other Risk Groups 


The obstetric risk factors mentioned above, for 
example, first baby, OP position, long labour, 
large birth weight, epidural, and so forth, are 
likely to be important particularly in women at 
risk of postnatal SUI, for example, those with 
antenatal and prepregnancy SUI, as mentioned 
above, and in those with a family history of incon- 
tinence in pregnancy. Obesity also is thought to 
be a risk factor for postnatal SUI.!” 

It might be that women at risk should avoid 
these obstetric risk factors. However, whether this 
should be by elective caesarean section is a matter 
of considerable debate. 
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18a.2.6 Prevention 


While caesarean section might prevent pudendal 
nerve injury and postpartum SUI,!>!§ this finding 
is not consistent with studies showing up to 16% 
of patients still having SUI despite caesarean sec- 
tion.!*9 This lends further support to the view 
that many women are at risk of urinary inconti- 
nence possibly due to an underlying weakness of 
the pelvic floor! and irrespective of parity.?! Cae- 
sarean section might merely delay the onset 
rather than being preventative. However, no 
prospective randomised controlled trials of elec- 
tive caesarean section versus vaginal delivery 
have been performed to see if caesarean is preven- 
tative, but secondary outcomes of the “term 
breech delivery” trial showed no difference” and 
the forthcoming “twins” trial might provide 
valuable data. 

Pelvic floor muscle training (PFMT) is a less 
invasive and arguably more appropriate form of 
prevention. In at-risk primigravidae (eg, those 
with antenatal bladder neck mobility), antenatal 
PFMT has produced a reduced incidence of post- 
natal SUI compared with untreated controls.” 
Similar results have been seen in unselected prim- 
igravidae.4 While supervised postnatal PFMT 
seems to be preventative in the short-term,” the 
long-term effects are not good, with a high relapse 
rate at 6 years almost certainly due to poor com- 
pliance.** Caesarean section is not completely 
protective and so PFMT should be considered ini- 
tially until there are more data on the protective 
effects (or otherwise) of caesarean section. Moti- 
vation and supervision are necessary to help 
women comply with PFMT. 

In summary, pregnancy and vaginal delivery 
are likely to affect the pelvic floor and result in 
long-term symptoms. However, follow-up studies 
are required. Nonetheless, it is likely that the 
defects noted in the endopelvic fascia, levator ani, 
and pudendal nerve are likely to become more 
obvious with the ageing process and the effects of 
menopause. 


18a.3 Conclusion 
The hypothesis is that urinary incontinence (in 


particular SUI) is the end result of pregnancy- 
related pelvic floor dysfunction. This might affect 
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only those at risk, for example, those with inher- 
ently weak pelvic floor collagen/connective tissue. 
Also in women with an intact external anal 
sphincter and with pelvic floor damage, the pub- 
orectalis serves as an efficient compensatory clo- 
sure mechanism preventing faecal incontinence. 
It is likely that the cumulative effects of multiple 
deliveries, progressive neuropathy/denervation, 
ageing, and the menopause overcome these com- 
pensatory mechanisms to produce symptoms. 
Identification of individuals at risk is required for 
prevention to be possible. 
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18b.1 Introduction 

When a woman discovers that she is pregnant, it is 
highly unlikely that she will begin to think about 
whether she will have difficulty controlling wind or 
even getting to the toilet in time to open her bowels 
without soiling herself after she has had her baby. 
Even the slightly less taboo topic of leaking urine is 
not commonly discussed among pregnant women. 

In today’s world of computer technology, 
information about health and well-being is more 
accessible than ever. While there is a plethora of 
information available on the internet regarding a 
wide range of subjects related to pregnancy and 
childbirth, examining the top three websites 
found by a reputable search engine, one is unable 
to easily find information regarding pelvic floor 
muscle (PFM) injuries and the resulting symp- 
toms of urinary and anal incontinence. 

Even in a section entitled “pregnancy, labour, 
and birth complications”! incontinence is not 
mentioned and one can find information regarding 
this topic only by typing “incontinence” into the 
search engine within the site. So it is not surprising 
that some women who have the misfortune of 
developing anal incontinence after their delivery 
are shocked, unprepared, and sometimes angry at 
what has happened. It has been demonstrated that 
physical health problems, including urinary incon- 
tinence and bowel problems, have a significant 
effect on the development of postnatal depression.” 


18b.2 Terminology 


There is some difficulty in reviewing the literature 
because of a variation in the terminology used. 


Earlier articles about this subject tend to use the def- 
inition described by the Royal College of Physi- 
cians,° that of “faecal incontinence” referring to the 
loss of liquid or solid stool; however, more recent 
articles use the wider definition of “anal inconti- 
nence” to include the addition of the embarrassing 
symptom of inability to control flatus.* The inability 
to control flatus may be just as detrimental to a 
woman’s quality of life as actually leaking stool 
depending on her activities; for example, a female 
solicitor whose job involves appearing in court may 
not be able to continue working because of the 
embarrassment of not being able to control flatus. It 
therefore is important that this symptom is included 
when discussing anal incontinence. 

As a consequence of this difference in terminol- 
ogy it is difficult to compare prevalence rates. A sys- 
tematic review of studies examining the prevalence 
of both faecal and anal incontinence in community 
living adults’ quotes an estimated prevalence of 
anal incontinence of 2 to 24%, compared to a lower 
figure for just faecal incontinence of 0.4-15%. This 
systematic review commented on the general poor 
quality of study design with significant bias and 
therefore was unable to pool any of the results. 

More specifically, looking at the prevalence of 
symptoms postdelivery, these have been quoted 
as ranging from 4%° when using the definition 
“faecal” incontinence to 8.6% when including 
incontinence of flatus.* 


18b.3 Obstetric Trauma 


Obstetric injuries to the anal sphincters have also 
been subject to a variety of definitions. The most 
comprehensive to date is the Royal College of 
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Obstetricians and Gynaecologists (RCOG).” This 
guideline document on the management of third- 
and fourth-degree tears following vaginal delivery 
divides obstetric tears into second-, third-, and 
fourth-degree. It defines these tears as follows: 


e Second degree: injury to the perineum involv- 
ing perineal muscles but not involving the anal 
sphincter. 

e Third degree: injury to the perineum involving 
the anal sphincter complex [external anal sphinc- 
ter (EAS) and internal anal sphincter (IAS)] 

e 3a less than 50% of EAS thickness torn 
e 3b more than 50% of EAS thickness torn 
e 3c IAS torn 

e Fourth degree: injury to perineum involving 
the anal sphincter complex (EAS and IAS) and 
rectal mucosa. 


Despite now having clear definitions of the 
degrees of injury to the pelvic floor complex at 
delivery there is still a problem of diagnosis. 
Immediately following a vaginal delivery, the per- 
ineum is likely to be oedematous and there usually 
will be a degree of haematoma. Under these cir- 
cumstances it is often difficult to see the extent of 
the damage and to identify the external and inter- 
nal anal sphincters. 


18b.4 Prevalence of Obstetric Tears 


There is also some discrepancy in the literature 
about the incidence of third- and fourth-degree 
tears. This could be due in part to the difficulties 
in diagnosis. The use of ultrasound, whether per- 
formed endoanally or using a transperineal tech- 
nique, may increase significantly the detection 
rate and enable appropriate postdelivery referral 
for treatment. 

Most papers appear to quote a prevalence of 
obstetric tears between 0.5% and 2.5%; however, 
some quote much higher figures. For example, 
in a case review of 2,078 deliveries, the incidence 
is reported as 4.4%.8 The RCOG Guideline 297 
suggests that the incidence may be as high as 
9% in association with midline episiotomy, a 
practice until recently mostly associated with 
North America. If episiotomy is indicated, the 
approach now recommended is a mediolateral 
approach.? 
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Kalis et al.,!° in a retrospective case-control study 
of 9,600 vaginal deliveries in their unit between 
January 1997 and March 2004, report an incidence 
of 0.84%; however, they stress the importance of a 
detailed knowledge of the structure and anatomy of 
the pelvic floor in those diagnosing these injuries. 
They suggest that the best evaluation of the perineal 
injury occurred when a urogynaecologist carried 
this out. 


18b.5 Risk Factors for Obstetric Tears 


If a woman has a vaginal delivery, there are a host 
of factors that over the years have been suggested 
to be a risk to sustaining an obstetric injury. Some 
of the factors are well documented and are quoted 
as significant in a number of studies®-®!-?; 


e Birth weight > 4kg 

e Persistent occipitoposterior position 
e Primiparity 

e Forceps delivery 


However, even apparently well-established risks 
such as forceps deliveries have been challenged by 
some. A French team recently published a paper’? 
that specifically looked at the prevalence of anal 
sphincter injury after forceps delivery. They con- 
cluded that due to the low incidence of tears in 
their population (13%), forceps delivery was not a 
significant risk factor and that the only factor with 
significant predictive value for anal sphincter 
injury was perineal tear. Other factors highlighted 
but not thought to be as significant®!°!4-16 are 
shown in Box 18b.1: 





Box 18b.1 
Other factors 


Epidural anaesthesia 

Induction of labour 

Second stage longer than 1 hour 
Episiotomy 

Ventouse delivery 

Shoulder dystocia 

Foetal macrosomia 

Postdates 

Maternal cooperation 

Ethnic background 
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18b.6 Pregnancy or Delivery 


There continues to be great debate among health 
care professionals as to whether it is just factors 
associated with delivery that contribute to the 
development of anal incontinence or whether 
pregnancy itself has a role to play. An interesting 
study of 184 primipara delivered by caesarean 
section and 100 delivered vaginally'? demon- 
strated that there was no significant difference in 
the prevalence of symptoms of incontinence 
10 months postpartum. These findings confirmed 
those of the Australian group!* who reported the 
results of a survey of 4,400 households randomly 
selected and questioned about pelvic floor disor- 
ders. This study concluded that the prevalence of 
incontinence was not significantly reduced 
by caesarean section. It is suggested that during 
pregnancy, changes occur to the properties of col- 
lagen and other connective tissues. This, com- 
bined with possible inherited susceptibilities, may 
be responsible for the development of anal incon- 
tinence as a result of the pregnancy alone, regard- 
less of the mode of delivery.!” 

Consideration should also be given to the mor- 
bidity associated with caesarean section, such as 
increased risks of postpartum haemorrhage, 
infection, pulmonary embolism, and ileus, with 
the risks of hysterectomy secondary to haemor- 
rhage ten times higher than with vaginal delivery. 
There is also the serious risk of maternal mortal- 
ity, which is thought to be considerably lower 
following vaginal delivery compared to caesarean 
section.!° 


18b.7__ Implications for Practice 


It is clear that the distressing symptoms of anal 
incontinence will affect a significant number of the 
female population, in particular those who have 
experienced childbirth, whether or not they have a 
vaginal delivery. Undoubtedly these symptoms 
will have a dramatic impact on their quality of life, 
affecting all aspects of their life from work, per- 
sonal and family relationships, to social activities. 
It is essential that treatment is easily made avail- 
able to these women. In the United Kingdom, the 
RCOG Guideline 297 states that all women who 
have had a third- or fourth-degree tear should be 
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offered a follow-up appointment at 6-12 months 
by a gynaecologist with an interest in anorectal 
dysfunction or a colorectal surgeon. If sympto- 
matic, they then should be investigated by 
endoanal ultrasound and anorectal manometry 
and should be referred to a colorectal surgeon for 
consideration of a secondary sphincter repair. It is 
of note that no conservative therapy is mentioned 
in this document; also by implication it is likely 
that the follow-up appointments will be in the 
acute care setting at the hospital, which may be a 
reason that many of these clinics report a high 
“did not attend” rate. This guidance also does not 
include services for women with second-degree 
tears or those who may have a “missed” third- 
degree tear. 

There is a distinct gap in the literature of quali- 
tative research looking at women’s experiences 
following obstetric perineal trauma. It is essential 
that this is addressed and the information gath- 
ered used to influence the development of future 
obstetric and continence service provision to 
women in the childbearing year. 
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Incontinence and the Menopause 


DS Kapoor and RM Freeman 


19.1 Introduction 

While it is believed that menopause increases the 
risk of stress urinary incontinence (SUI), the 
causative mechanism is not fully understood. In 
a 7-year follow-up study menopause per se was 
not associated with an increased incidence of 
urinary incontinence; it was associated with 
other factors such as parity, obesity, prior gynae- 
cologic surgery, and constipation.! In contrast, 
a study in a cohort of nuns found that the 
prevalence of urinary incontinence in nulli- 
parous postmenopausal nuns was the same as 
parous postmenopausal women,’ suggesting that 
oestrogen deficiency and muscle weakness might 
affect the pelvic floor irrespective of parity. Col- 
lagen weakness has been seen in menopausal 
women not on any hormone replacement ther- 
apy (HRT), and other studies have shown a loss 
of mature collagen and an increase in synthesis 
of new collagen.* 


19.2 Is HRT Preventative? 

The evidence for HRT in treatment of SUI 
remains equivocal. A Cochrane review of the 
role of oestrogens for SUI found it to be useful 
only when combined with another agent 
(phenylpropanolamine). However, in terms of 
subjective perceptions, 50% of women in the 
oestrogen group felt their symptoms had 
improved compared to 25% in the placebo 
group; however, this was more evident in those 
with overactive bladder symptoms than SUI. 
Some studies have shown that oestrogen and 


progesterone (combined) HRT° and oestrogen 
therapy in oral and transdermal forms increased 
the risk of urinary incontinence in post- 
menopausal women,® while another review 
found no improvement in stress incontinence in 
women on HRT.’ Similarly, a multicentre trial 
failed to show any improvement with raloxifene 
(a newer form of HRT) over a 3-year follow-up.’ 
In conclusion, the role of HRT for the treatment 
of SUI is doubtful, and any potential benefits 
must be balanced against the risks of long-term 
use of HRT. 


19.3 Overactive Bladder 


The role of pregnancy and the menopause in 
causing or worsening the symptoms of overac- 
tive bladder (OAB) remains unclear. Few studies 
exist on the incidence of OAB in pregnancy, but 
a recent study has shown a high incidence of fre- 
quency and urgency at 12 weeks’ gestation with 
spontaneous remission in 12-22% in late preg- 
nancy.? With ageing and oestrogen deficiency 
some symptoms can worsen; for example, noc- 
turia, which has been shown to be more strongly 
related to ageing than to the transition from pre- 
to postmenopausal status.!° However, nocturia 
can be related to nocturnal polyuria due to a rel- 
ative deficiency of antidiuretic hormone (ADH). 

A recent systematic review concluded that local 
oestrogen therapy was beneficial in improving all 
symptoms of OAB, that is, frequency, nocturia, 
urgency, and urge incontinence.'! However, this 
may be due to reversal of urogenital atrophy 
rather than a direct effect. 


151 


152 


19.4 Faecal Incontinence 


Studies performed in identical twin sets found 
the menopause to increase the risk of faecal 
incontinence by more than 50%. Incidentally, 
the study also found that SUI in a woman dou- 
bled the risk of faecal incontinence.!? These 
symptoms might be the end result of trauma 
during childbirth. 

Oestrogen receptors have been identified in the 
external anal sphincter,'? and improvement in 
faecal incontinence has been shown with HRT in 
one study.'4 Further studies are required. 


19.5 Conclusion 


The hypothesis is that urinary incontinence (in par- 
ticular SUI) is the end result of pregnancy-related 
pelvic floor dysfunction. This might affect only 
those at risk, for example, those with inherently 
weak pelvic floor collagen/connective tissue. Also, 
in women with an intact external anal sphincter and 
with pelvic floor damage the puborectalis serves as 
an efficient compensatory closure mechanism pre- 
venting faecal incontinence. It is likely that 
the cumulative effects of multiple deliveries, pro- 
gressive neuropathy/denervation, ageing, and the 
menopause overcome these compensatory mecha- 
nisms to produce symptoms. Identification of indi- 
viduals at risk is required for prevention to be 
possible. 
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The Athletic Woman /Women and Exercise 


LM Southon 


20.1 Introduction 
Incontinence is not a widely reported problem for 
female athletes, and yet epidemiological research 
has shown it to be prevalent, if somewhat vari- 
able, in certain sporting activities. Clinically, con- 
tinence therapists may not see many elite athletes 
but often see women who complain of inconti- 
nence after joining an aerobics class or bouncing 
on their child’s trampoline. In some cases this 
then can become a barrier to further exercise.! 
Some of the research in this field was com- 
pleted over a decade ago and used relatively small 
cohorts of elite athletic women. The clinician, 
therefore, should take into account the method- 
ologies used and the paper’s relevance to current 
practice should be considered.” Clearly the ques- 
tion arises as to what makes some sports women 
more prone to incontinence than others. Is it 
merely the strength of the forces produced during 
a particular sporting manoeuvre or is it also a 
question of the individual’s body makeup? 


20.2 The Continence Mechanism 
and Continence Threshold 


The continence mechanism (see Figure 20.1) is a 
term used to encompass the many factors con- 
tributing to a woman’s continence. During exer- 
cise an increase in intra-abdominal pressure is 
generally produced. This in turn affects the fascia 
surrounding the bladder neck and urethra, sup- 
port of which is critical in maintaining conti- 
nence. The concept of a continence threshold was 
described as being a point at which a normally 


continent woman will be incontinent if only tran- 
siently because of increased biomechanical 
forces. Trampolining is an example of a sport 
where the continence threshold is often breached 
due to the great increase in intra-abdominal pres- 
sure. Such are the forces involved that even nulli- 
parous teenagers are not exempt from leaking.‘ 


20.3 Factors Affecting the Continence 
Mechanism 


20.3.1 


Connective tissues are made up of specialised cells 
and a matrix that is composed of protein fibres and 
a ground substance. It is the proportion and types 
of these components that dictate the properties of 
specific connective tissues. The composition and 
structure of connective tissues supporting the uri- 
nary system are thought by some to be important 
for an effective continence mechanism, but present 
research is conflicting as to the role that the various 
collagen fibres play in this process.”* 

Collagen is one of the body’s most important 
fibrous proteins providing both strength and elas- 
ticity and is common in connective tissues. There 
are many different types of collagen fibres, 
although mainly types I and III are present in the 
body with type I predominating. Type III fibres 
are less rigid and more flexible and are more plen- 
tiful in those individuals who are more flexible. It 
may be that those people with greater flexibility 
are more likely to be encouraged into athletics 
and gymnastics because of their ability to perform 
certain manoeuvres, but this may predispose 
them to continence problems.* 


Collagen 
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Figure 20.1. Factors influencing the continence mechanism 
(compiled from references 3, 5, and 6). 


The function of connective tissue in the pelvic 
floor is varied; it supports the pelvic organs, helps 
dissipate forces through the pelvic floor, and 
transmits muscular forces onto the urethra. 
Between collagen fibres there are cross-linkages 
that act like glue to hold the whole structure 
together more rigidly, thus reinforcing the 
strength of the tissue. With maturity more cross- 
linkages are formed.? 

If large forces are transmitted through the tis- 
sue, microtrauma may occur. Repair will ensue, 
but the remodelled tissue may be malformed and 
dysfunctional, making it less effective in convey- 
ing muscular forces to the urethra; hence pro- 
moting failure of the continence mechanism.*” 
The process of regeneration of the connective 
tissue matrix is dependent on numerous fac- 
tors; low oestrogen and low alpha-1 antitrypsin- 
inhibiting enzymes have been established 
in patients complaining of stress urinary 
incontinence (SUI). 


20.3.2 Hormonal Influences 


Many hormonal influences affect the urinary sys- 
tem and collagen metabolism. The effect of 
oestrogen is probably best known, although the 
pathophysiology remains unclear.!!! In women, 
higher basal levels of relaxin are found, which reg- 
ulates the regeneration of the connective tissue 
matrix. During the adolescent period, a time 
when girls are often selected for intensive gym 
training, even higher levels of relaxin are found.” 
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In some studies female athletes have reported 
an incidence of hypothalamic amenorrhea (80% 
in some sports), possibly as a result of intense 
exercise, eating disorders, or other extrinsic fac- 
tors.'! Oestrogen levels may become low, and this 
then has an effect on the connective tissue and 
urinary system as a whole. Eating disorders also 
appear to lead to a higher incidence of urinary 
incontinence.'? 


20.4 Training versus Competition 


The continence status of athletes has been 
reported to differ between training and competi- 
tion. One study showed that 95.2% of subjects 
leaked in training, whereas only 51.2% leaked 
during competition. A possible mechanism for 
this is through catecholamine, a neurotransmitter 
secreted by the adrenal gland and affecting the 
sympathetic system. It stimulates alpha receptors 
present throughout the body, which has an effect 
by increasing urethral tone and pressure, thus 
keeping the urethra closed.!° 


20.5 Forces 


Large forces can be generated during sporting 
activity, for example, long jumpers can generate 
up to 16 times their own body weight on heel 
landings.’ The pelvic floor muscles (PFM) there- 
fore must be able to withstand the constant, 
repetitive downward force of the abdominal vis- 
cera such as that caused by running and 
jumping.* It appears that the lower extremities 
absorb forces as they are transmitted from 
the feet to the pelvic floor. Nygaard et al.'* postu- 
lated that shock-absorbing footwear and load- 
dampening orthotics may help to decrease force 
transmission to the pelvic floor and thus decrease 
incontinence; however, there has been little new 
research to support this. 

As mentioned previously some sporting activi- 
ties appear to cause more incontinence than 
others. Some data from Nygaard et al? are shown 
in Figure 20.2 and raise some interesting ques- 
tions. Why do tennis players leak more in daily life 
than when playing tennis and why does basketball 
appear to produce more incontinence than 
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Figure 20.2. Frequency of reported urine loss during sporting activity and in daily life (modified from reference 3). 


volleyball and yet both appear to be fast-moving 
games? Thyssen et al.'? reported somewhat differ- 
ing statistics, but the cohorts differed in composi- 
tion (age and parity) and this highlights the 
difficulty of comparison between such research 
Statistics. 


20.6 The Role of the Physiotherapist 


20.6.1 Pelvic Floor Muscle Exercises 


The pelvic floor muscles counteract downward 
forces that occur with increased abdominal pres- 
sure and bladder compression and also aim to 
improve the urethral closure mechanism. Power, 
endurance, and timing are all important for this 
to be effective and many assume that athletic 
women will have a strong pelvic floor. However, 
Bo et al.'* found this not to be the case with a 
small cohort of physical education students. 
Although the effectiveness of pelvic floor muscle 
exercises (PFME) has been established, little 
research has been done to assess the effects in 
athletes.!° 


20.6.2 Core Stability Exercises 


Richardson et al.!” described a capsule, made 
up of muscles of the pelvic floor, multifidus, 


transversus abdominis, and the respiratory, 
diaphragm, together with the lumbar vertebrae. 
Together they combine to help maintain the 
trunk posture in an ideal position and all act 
synergistically to give optimal stability and 
function. Sporting activity may encourage inco- 
ordination, and therefore the physiotherapist 
must consider a programme of muscle rehabili- 
tation that incorporates more than just the PFM 
in isolation (see Chapter 11a). 


20.6.3 Biofeedback and Electrical 
Stimulation 


Both may be used as important adjuncts to PFM 
re-education (see Chapters 12a and 14). 


20.6.4 Prosthetic Devices 


Several intravaginal devices are available which 
act by producing an upward pressure in the area 
of the bladder neck. Studies have not looked 
specifically at use by athletic women, and there 
would seem to be a need to research these devices 
further. Anecdotally, sanitary tampons and the 
contraceptive cap also are said to be effective, but 
caution must be used as manufacturers do not 
recommend this usage and state that tampons 
should only be used during menstruation." 
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20.7 Faecal Incontinence 


Gastrointestinal symptoms can occur in runners 
and a few may experience faecal incontinence.!” 
The symptoms can include the urge to defecate, 
increased bowel frequency, and diarrhoea during 
or following a run. However, in some cases it is 
not true incontinence as some runners would 
rather soil themselves than stop during a race. 

Methods to manage and reduce these problems 
include: 


co Never trying a new supplement or drink for the 
first time before a race 

co Increase training volume and intensity steadily 

co Keep well hydrated 

ce Consider dietary changes, for example, eating a 
low-fibre diet. Improved fitness through train- 
ing reduces the blood shift away from the gas- 
trointestinal tract; therefore, highly fit athletes 
tend to suffer fewer disturbances.” 


20.8 Liaison with Coaches 
and Fitness Instructors 


Some coaches and fitness instructors seemingly 
are ignorant of incontinence problems. It would 
seem obvious that there is a need to educate them 
with a view to perhaps modifying training regi- 
mens by shortening sessions to avoid fatigue of 
the PFM and only introducing highly provocative 
jumps slowly. Would this help the PFM to adapt? 
Further research is clearly needed. 


20.9 Current Thoughts 


At present there is no evidence to suggest that par- 
ticipation in regular, strenuous, high-impact exer- 
cise predisposes women to significant urinary 
incontinence or connective tissue damage later in 
life,"'*° but strenuous activity may unmask incon- 
tinence in otherwise asymptomatic women.*!! 
Repeated perineal descent may lead to secondary 
changes in the anatomy of the urethrovesical 
neck.* Not all women who practise high-impact 
sports are incontinent, implying that absolute 
continence at high levels of intra-abdominal pres- 
sure is possible.?! 
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20.10 Summary 


Physiotherapists have an important role in assist- 
ing athletes to understand the mechanism behind 
the causes of incontinence and possibly to find a 
treatment programme to help them overcome it. 
They also can use this knowledge to help the 
woman who wants to exercise but finds that 
incontinence is a hindrance. 
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The Male Patient 


G Dorey 


21.1 Introduction 

Men may experience several types of urinary 
incontinence and lower urinary tract (LUT) symp- 
toms, which include stress urinary incontinence, 
overactive bladder symptoms (urgency and urge 
urinary incontinence), mixed stress and urge 
incontinence, postmicturition dribble, extrau- 
rethral incontinence, continual incontinence, 
and functional incontinence. Stress urinary incon- 
tinence may occur after transurethral resection 
of prostate (TURP) for benign prostatic hyper- 
plasia (BPH) or after radical prostatectomy or 
radiotherapy for prostate cancer, due to bladder 
neck sphincter damage. Urge urinary inconti- 
nence is associated with urinary frequency and 
nocturia. It may be due to neurogenic detrusor 
overactivity. 

Lower urinary tract symptoms in men may be 
divided into storage, voiding and post micturi- 
tion symptoms.! Storage symptoms include fre- 
quency, urgency and nocturia, urge urinary 
incontinence, stress urinary incontinence, mixed 
incontinence, and enuresis. Voiding symptoms 
are due to obstruction of the urethra by an 
enlarged prostate and include slow stream, inter- 
mittent stream, hesitancy, straining, and termi- 
nal dribble. Postmicturition symptoms occur 
immediately after micturition and include the 
feeling of incomplete emptying and postmicturi- 
tion dribble. 

Investigations including urinalysis, uroflowme- 
try, and urodynamics may identify the patho- 
physiology of the dysfunction (see Chapter 9a). 


21.2 Assessment 


Patient details should include age, occupation, 
hobbies, physical activities, dates and outcomes 
of TURP, repeat TURPs, radical prostatectomy, 
radiotherapy, urethral stricture division and 
abdominal or bowel surgery and LUT symptoms 
as shown in Box 21.1. 

The duration of each symptom needs to be 
noted, plus the improvement or deterioration to 





Box 21.1 
LUT Symptoms 


e Is there leakage on exertion during 
coughing, sneezing, shouting, rising 
from sitting, and bending? 

e Are there symptoms of urgency, urge 
incontinence, frequency, nocturia, and 
nocturnal enuresis? 

e Does he have difficulty starting and 
maintaining the stream and is the 
stream weak? 

e At the end of the stream is there a termi- 
nal dribble? 

e Does the bladder feel empty after mic- 
turition or does he perform a Credé 
manoeuvre or double void? 

e Has he the sensation of both voiding and 
leaking? 

e Is there postmicturition dribble? 

e Is it painful to pass urine? 

e Is the urine dark, smelly, cloudy, or 
blood stained? 
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Box 21.2 
Further Questions 


e How is the problem being managed at 
present [pads (type and number), appli- 
ance, leg bag, intermittent catheterisa- 
tion, indwelling catheter]? 

e What triggers the leakage? 

e Any constipation or straining to defae- 
cate? How many times a week does defae- 
cation occur? Is there faecal urgency, 
faecal incontinence, or use of laxatives? 

e Symptoms suggestive of prostatitis or 
cystitis? 

e Known allergies to latex. 

e Any respiratory problems; smoker? 

e Medication: anticholinergics, alpha 
blockers, 5 alpha inhibitors, antiandro- 
gen treatment or any other? 

e Is there a neurological problem? 

e Any erectile dysfunction? Can he main- 
tain his erection? Does he wake with 
an erection? Does he have premature 
ejaculation? 

e Position for urination? 

e Mobility, dexterity, and access to the 
toilet? 











date and the severity marked on a visual analogue 
scale (0-10) indicating from 0 = no problem to 
10 = severe problem. Further questions may then 
be asked (see Box 21.2). 


21.3 Examination 


The patient should be given the opportunity to be 
chaperoned. The need for a digital anal examina- 
tion is explained. If the patient declines, he may 
allow a perineal examination. Valid consent or 
refusal must be recorded. The patient should be 
lying on his back with two pillows under his head 
with knees bent and feet on the plinth with a 
paper sheet over his pelvis. 


21.3.1 Perineal Examination 


The skin condition is examined for redness, 
rashes, and infection in the penile, perineal, 
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TABLE 21.1. Assessment of male pelvic floor muscle strength. 








Description Grade 

Nil 0 No muscle contraction 

Flicker 1 Muscle flickers 

Weak 2 Weak contraction with no movement 
Moderate 3 Moderate contraction with movement 
Good 4 Good contraction against resistance 

Strong 5 Strong contraction against strong resistance 
Very strong 6 Very strong squeeze gripping finger tightly 





scrotal, and anal areas. Congenital abnormalities 
such as hypospadias, epispadias, enlarged testis, 
warts, haemorrhoids, or tumours are noted. 

The patient is asked to tighten the anus as if to 
prevent wind escaping and feel a testicular lift 
and the base of the penis move slightly into his 
abdomen while the anal wink is observed. He is 
asked to cough which may produce leakage and 
then asked to cough while he is tightening his 
pelvic floor muscles (PFM) to prevent leakage. 
The S2, 3, 4 dermatomes and myotomes are 
tested if neurological impairment is suspected. 


21.3.2 Digital Anal Examination 


The external anal sphincter is digitally assessed at 
rest and during a maximum voluntary contraction 
using a well-lubricated gloved index finger, which 
is gently introduced into the anal canal while the 
patient is instructed to bear down as if releasing 
flatus. The patient is asked to contract the anus 
and hold for 5 seconds, while the therapist grades 
the strength of the contraction and notes the dura- 
tion of the hold in seconds. While the patient is 
relaxing, the examining finger is introduced to 
3-4 cm from the meatus and the anterior pull of 
puborectalis gently felt at the anorectal angle and 
graded 0-6 for muscle strength, for the duration 
of the hold, and for the ability to perform a fast 
contraction? (see Table 21.1). 


21.4 Treatment 


21.4.1 Patient Education 


All treatment commences with an explanation of 
the problem and the treatment options available. 
Basic anatomy and physiology can be demon- 
strated using a model showing the male PFM. 


21. The Male Patient 


21.4.2 Stress Urinary Incontinence 


If the bladder neck sphincter is damaged, conti- 
nence relies on an effective external urethral 
sphincter and PFM. The amount and progression 
of exercise is determined by digital anal exami- 
nation. Men should tighten and lift the PFM 
strongly as in the control of flatus and feel a 
slight movement of the penis into the body and a 
testicular lift and hold the contraction for up to 
10 seconds (see Figure 21.1). 

Initially PFM exercises are taught and prac- 
tised in a lying position. They are then pro- 
gressed into functional positions and activities 
including sitting, standing, and rising from 
sitting. 

“The knack” of tightening the PFM before 
and during activities that increase the intra- 
abdominal pressure such as coughing, sneezing, 
rising from sitting, or lifting? should also be 
taught. Further encouragement should be given 
to contract the PFM up to 50% of maximum 
while walking to enhance postural support and 
endurance (see Chapter 11a). Research has also 
shown that a small number of maximal PFM con- 
tractions twice a day are effective in increasing 
PFM strength in men with erectile dysfunction.’ 

Biofeedback such as digital, manometric, 
electromyographic (EMG), and real-time ultra- 
sound can encourage greater muscular effort 
(see Chapter 12a & 12b). The patient is placed in 
supine lying with knees bent and apart and a 
paper sheet over his pelvis and able to view the 
monitor screen. The anal pressure probe is 
covered with a condom, lubricated with gel, and 
approximated to the patient’s anus. The patient 


Ischiocavernosus 
muscle 


Transverse perineal 
muscle 


Anal sphincter 
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is asked to bear down as if releasing flatus while 
the probe is gently inserted and held. 

The anal EMG probe is for single-patient use 
and applied using lubricating gel while asking the 
patient to bear down. An anal probe such as the 
Anuform™ (Neen Health Care, UK) allows ambu- 
latory use. Alternatively, two small self-adhesive 
surface electrodes may be placed longitudinally 
over the pubococcygeus and ischiococcygeus 
muscles lcm lateral to the midline. A third refer- 
ence sensor is placed over a bony point such as 
the sacrum or coccyx. 

Electrical stimulation may benefit patients 
with weak PFM. Suitable electrical parameters 
should be used (see Chapter 14), using a single- 
patient use anal electrode or by surface elec- 
trodes on the coccyx and perineum or either side 
of the perineal body. Electrical stimulation is 
contraindicated for patients who have cancer or 
after radical prostatectomy.” 

Men need a full continence assessment before 
receiving pads or appliances. The penile clamp 
may cause pressure necrosis to the penis and is 
not recommended. 


21.4.3 Urge Urinary Incontinence 


Men with urge urinary incontinence are advised 
to perform urge suppression techniques. These 
include keeping calm, sitting down or standing 
still, and waiting 1 minute until the urge disap- 
pears. Once the urge has abated, patients are 
advised to walk calmly to the bathroom or con- 
tinue their activities. They are advised not to rush 
to the toilet midurge, as they may leak urine. 






Bulbocavernosus muscle 


Levator ani 


Gluteus maximus muscle 


Figure 21.1. Male superficial pelvic floor muscles. 
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Urge urinary incontinence may also be treated 
with biphasic electrical stimulation at a frequency 
of 5-10 Hz and 200 microseconds pulse width for 
20 minutes, although there is no good research to 
support this in men. 

Lifestyle changes include weight reduction, fluid 
adjustment, bowel management, and smoking 
reduction? if necessary. Both prescribed and over 
the counter (OTC) medication should be reviewed; 
anticholinergics may be prescribed for men with 
severe urge urinary incontinence (see Chapter 25). 


21.4.4 Postprostatectomy Incontinence 


Postprostatectomy incontinence should be 
treated according to the symptoms of stress 
urinary incontinence, urge urinary incontinence, 
or mixed incontinence. Pelvic floor muscles 
should be strengthened prior to prostatectomy. 


21.4.5 Postmicturition Dribble 


A strong postvoid PFM contraction replaces or 
reinforces the normal postvoid reflex bulbocav- 
ernosus muscle contraction, which empties urine 
from the bulbar urethra and supersedes bulbar 
urethral milking.® 


21.4.6 Chronic Retention of Urine 


Clean intermittent self-catheterisation may be 
necessary for patients with incomplete emptying 
(see Chapter 23). A suprapubic catheter may be 
more acceptable for permanent catheterisation. 


21.4.7. Functional Incontinence 


Functional incontinence is caused by mobility 
and dexterity difficulties and is treated by 
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social care, environmental, lifestyle and clothing 
adaptations (see Chapter 22). 


21.5 Conclusion 


PFM exercises and advice can improve storage 
and postmicturition symptoms and erectile dys- 
function in men. Men with stress urinary inconti- 
nence are advised to perform “the knack” of 
tightening during exertion. Urge suppression 
techniques are advised for men with urge urinary 
incontinence. 
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The Occupational Therapist’s Approach 
to the Management of Incontinence 


JM Vickerman 


22.1 Introduction 

Occupational therapists (OTs) have not tradi- 
tionally been viewed as having an active role to 
play in the management and treatment of incon- 
tinence. While it has become increasingly 
accepted that the future lies with the inter/multi- 
disciplinary approach, the practice of OTs specif- 
ically working in continence promotion remains 
a new but developing concept.! 

Recent national guidelines?’ have reinforced 
the need for integrated services in many aspects 
of health care, including continence promotion. 
They have highlighted the importance of a more 
rehabilitative approach to continence problems 
and a move away from the compensatory model 
of “pads and pants.”4 It has become increas- 
ingly clear that an individual’s functional 
ability can impact on the management of their 
toileting needs, and that improving function 
generally often can improve the situation for 
these individuals.>° 


22.2. What Can OTs Offer? 


Occupational therapy assists people of all ages to 
achieve health and life satisfaction by improving 
their ability to carry out the activities that they 
need to do or choose to do in their daily lives’. 
Therapists use their skills of breaking down activi- 
ties into their individual components to assess 
the individual’s abilities. These components 
may include cognition, physical dexterity, balance, 


perception, sensory needs, upper limb function, 
emotional demands, and _ proprioception. 
Therapists will then work with the individual to 
acquire skills, adapt activities or the environment, 
or use compensation with the use of equipment to 
enable them to function to their maximum 
potential.’ 

OTs, therefore, focus on enabling people to 
perform everyday activities. Maintaining one’s 
own toileting needs is one of the most basic of 
everyday activities, and therefore should be an 
integral aspect of a continence or functional 
assessment.! 

In reporting the results of a joint survey of 
continence advisors and OT managers, Pomfret? 
concluded that OTs have a strong role to play 
“given that many problems relating to conti- 
nence care are not physical but relate to mental 
state, environment, clothing, functional ability 
and carers difficulties.” 


22.3. Why Assess Function? 


An individual’s functional ability is an important 
consideration when assessing their continence 
needs. This is true whether the problem is caused 
by dysfunction or a physiological cause is identi- 
fied. Where a physiological cause is identified, con- 
sideration must be given to functional factors, as 
these can have a significant impact on the success 
or otherwise of any treatment. It is also important 
to consider that where continence products are 
used, the individual has the functional ability to 
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Box 22.1 


e Transfer ability: from bed to chair, 
standing to sitting (independent or with 
assistance). 

Mobility: walking with or without aids or 
support. 

Balance: standing without help and 
ability to wipe self and adjust clothing. 
Arm strength and body flexibility. 

e Manual dexterity: ability to adjust cloth- 
ing and fasteners. 

Eyesight: adequate vision to locate the 
toilet unaided. 

Toileting ability: ability to wipe self or 
manage any continence products. 











manage them. This assessment will aim to identify 
the problem areas, develop solutions, implement 
changes, and evaluate progress. 

Functional assessment related to continence 
should include consideration of both the physi- 
cal and cognitive function of the individual. This 
information then should be put into the context 
of the individual’s environment and social 
support network. According to Williams and 
Gaylord,’ a functional assessment should 
include the factors shown in Box 22.1. 


22.4 Specific Aspects of Assessment 


Developing on from the Williams and Gaylord!° 
model, it may be useful to consider specific areas 
where an OTs expertise could be of particular 
value in promoting continence. 


Toilet 
Height 


22.4.1 
22.4.1.1 


Assess whether the height allows for safe and 
easy sitting and standing. Toilet heights can be 
increased using raised toilet seats. Care must be 
taken here to ensure that the individual is still 
able to adopt an effective defaecation position. 
Consider rails both around the toilet and / or on 
the adjacent wall if necessary. Alternatively, a 
height adjustable, combined toilet raise and 
frame could be used to assist with rising. 
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22.4.2 Location 


Assess the accessibility of all toilets within the 
environment. Rails may be needed beside any 
outside steps. Assess the general condition and 
safety of steps or paths. It is important to con- 
sider the distance of the toilet from the main 
living areas. Note if there are any day or night 
variances that could influence the individual’s 
ability to reach the toilet. 


22.4.3 Space 


Ensure that there is sufficient space to turn 
around in the toilet with any mobility aids, 
wheelchair, or personal assistance. If space is 
limited or likely to compromise safety, a 
commode may be a useful alternative. 


22.4.4 Environment 


Ensure that all toilets offer privacy and protect 
the individual’s dignity. This is particularly 
important in hospital or care setting. Ensure that 
doors can be securely closed and that the room is 
well-lit and warm. 


22.4.5 Bedroom 


e The bed should be of a correct height to allow 
safe mobility when getting in and out of it. If 
the individual uses a wheelchair, the bed height 
should equal the wheelchair height. Nighttime 
commodes should be the same height as 
the bed. A bed-attached commode is an alter- 
native option, especially where the individual 
is unsteady or has previously experienced 
stumbles. 

Urinals for both men and women are valuable 
where mobility is severely restricted, safety is 
compromised, or assistance is needed but is 
not available. 

Equipment to assist the individual to sit up in 
bed can be useful if this presents a problem. 
Various styles of rails, pillow lifters, and mat- 
tress elevators are available. 

The position of the bed within the room should 
be noted to see if alternative positioning could 
make transfers easier and safer or shorten the 
distance to the toilet. 

Bedding style sometimes can contribute 
towards difficult nighttime transfers. The use 
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of lightweight bedding will allow for easier 
movement. 

Lighting: The use of “touch lights” or low- 
wattage bulbs in the bedroom and route to the 
toilet will reduce the chance of nighttime falls 
or stumbles. 


22.4.6 Living Area 


Care should be taken to ensure that the individ- 
ual is using a chair that suits their overall height 
and ability. The effort of rising from a low chair 
when experiencing urgency or stress inconti- 
nence often can exacerbate the problem. Many 
different styles of chair raisers are available to 
reduce the effort involved in this activity. The use 
of additional cushions should be discouraged, as 
this impairs the effective use of chair arms to 
assist standing. Specialist “riser chairs” also are 
available for individuals who find this movement 
difficult. 


22.4.7. General Issues 
22.4.7.1_ Access tothe Toilet 


Ensure that the route to the toilet is easy to nego- 
tiate. If mobility is impaired, consider the provi- 
sion of support rails on walls or stairs to aid 
safety. While stair lifts are a valuable resource 
when mobility is difficult, consideration should 
be given if the individual has any degree of 
urgency, as they are slow to travel. 


22.4.7.2 Flooring 


It is important to check the condition of the 
flooring in all rooms used by the individual. Any 
tears or loose mats can be hazardous. Walking on 
cold surfaces such as tiling with bare feet has 
been known to produce spontaneous bladder 
voiding in some individuals. 


22.4.7.3 Footwear 
Firm, well-fitting shoes with nonslip soles 
promote safe mobility and increase confidence. 
22.4.7.4 Clothing 


Clothing that is loose, easy to unfasten, or 
manoeuvre promotes continence. Changing the 
style of clothing or adapting existing clothing and 
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underwear could make using the toilet or a urinal 
much easier. Difficult fastenings can be replaced 
with strips of Velcro without altering the outward 
appearance of the garment. 


22.4.7.5 Fluid Intake 


While a general continence assessment will 
always consider the amount and type of fluids an 
individual is consuming, it is important to assess 
whether these are being limited because of func- 
tional problems such as poor dexterity. 
Alternative ways of providing drinks may include 
having a flask of water or cordial prepared and 
left to drink throughout the day. 


22.4.7.6 Medication 


When reviewing the medication that the individ- 
ual takes, it is important to assess whether they 
actually can access the medication. Some modern 
packaging can be difficult to open. Alternative 
styles are available if discussed with the supply- 
ing pharmacist. Where an individual has diffi- 
culty remembering to take their medication, 
prompt charts, tablet organisers, or alarm 
reminders can help. 


22.4.7.7 Eyesight 


It is essential to check that the individual is able 
to see well enough to take their medication, 
adjust clothes, walk to the toilet, avoid hazards, 
and so forth. 


22.4.7.8 Lighting 


Light switches in the principal rooms should be 
easy to find and operate. Heights of switches 
can be positioned to suit individual needs. 
Many different styles of switches are also avail- 
able. For example, rocker switch, automatic 
sensors. 


22.4.7.9 Hygiene 


The ability to clean oneself after using the toilet is 
an important aspect of assessment. Long-handled 
wipers are available or a portable bidet may be 
required. Alternative types of toilets could be 
considered for people who have a long-standing 
problem with cleansing. 
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22.4.7.10 Cognitive Function 


It is important to assess whether the individual 
has the capacity to interpret body signals for 
when they need the toilet, whether they can 
understand verbal or written instructions, and 
whether they are sufficiently motivated to engage 
in recommended treatment strategies and are 
orientated enough to locate the toilet or ask for 
assistance. Where an individual is disorientated, 
clear visual signs on toilet doors (eg, photo- 
graphs) often can help. 


22.4.7.11 Social Support 


The support network of the individual always 
should be taken into account. Do they live alone 
or with family members or have carer support? 
Are there day- and nighttime variances that may 
exacerbate a problem, for example, someone who 
lives alone, is able use the toilet independently 
during the day, may be unable to get in and out 
of bed during the night to use the toilet without 
assistance. 


22.5 Conclusion 


For OTs to practice holistically, it is essential that 
they consider all aspects of their client’s func- 
tional ability to carry out their activities of 
daily living. Maintaining continence is an activity 
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fundamental to the independence and quality of 
life of the individual. It is essential that this be 
considered an integral part of the OTs’ role.'* 
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23 
Catheter Care 


AR Winder 


23.1 Introduction 

Indwelling urinary catheters often have a reputa- 
tion of being an easy way to manage urinary 
problems.! In certain circumstances this form of 
management is adequate, providing the only safe 
way to ensure bladder drainage.” Unfortunately, 
in reality, this form of bladder management fre- 
quently has associated problems, specifically in 
the long term. It is an invasive procedure that 
carries a high risk of infection, trauma, and other 
associated catheter problems.* 

Problems include catheter blockage, leakage, 
urethral erosion, infections, and stone formation.‘ 
Septicaemia can occur, even resulting in death.’ 
Therefore, this form of management must be 
treated with respect and only used as a last resort. 


23.2. Urethra 


Prior to catheterisation it is important to con- 
sider the anatomy of the urethra to avoid unnec- 
essary trauma. In particular, the urothelium 
lining the urethra is composed of unequal and 
changing folds. Underlying this mucosal layer is 
a vascular layer that is easily damaged during 
invasive procedures. Therefore, it is important to 
use a lubricating gel when catheterising to reduce 
trauma.> 

In postmenopausal women with atrophic 
vaginitis topical oestrogen therapy can alleviate 
the sensory symptoms of urgency and also can 
reduce the re-occurrence of infection.® It is worth 
considering such treatment in those women with 
a urethral catheter that is causing discomfort. 


23.3 Assessment 


An essential part of any catheter care is to 
engage the patient/relative at an early stage. 
First for consent, but also to give them the 
opportunity to discuss all aspects of their man- 
agement. Key elements that often are over- 
looked are the patient’s cultural, religious, and 
sexual beliefs”*; in certain cultures food and 
drink is forbidden during certain religious 
festivals. The emptying of drainage bags and 
the technique of self-catheterisation could hold 
additional complications.? It is everyone’s 
responsibility that a thorough holistic assess- 
ment (see Box 23.1) is carried out before any 
form of catheterisation is performed.'° 

Many urinary tract infections (UTI) are linked 
to the insertion of an indwelling urethral 
catheter.'’ The reasons for catheterisation should 
be documented. Unfortunately in some cases 
community staff are either not informed or there 





Box 23.1 
Checklist prior to Catheterisation 


e Patient’s micturition problem, plus 
reasons for catheterisation. 

Cultural and religious beliefs 

Sex, sexuality 

Support (relatives/carers) 

Medical history (medication/constipation) 
Fluid intake precatheter insertion 
Patient knowledge and valid consent 
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is a delay in information being received, thus 
placing the patient at risk. 

A multiprofessional approach is often over- 
looked in this type of assessment. Occupational 
therapists, physiotherapists, and adult care serv- 
ices should be involved in appropriate care 
planning. 


23.4 Infections 

In a study of patients with chronic infection, 14% 
had infections with bacteria significally less sen- 
sitive to the common antibiotic.’? Bacteremic 
UTI in the older age group was associated with a 
33% mortality rate.'? Most catheter-associated 
UTIs (CAUTI) are asymptomatic. 

Infectious organisms utilise both extra- and 
intraluminal routes, most commonly via the 
patient’s own colonic and perineal flora, or 
from the hands of health professionals.!% 
Prolonged catheterisation > 6 days increases the 
risk by nearly sevenfold and by 30 days infection 
is universal. 

Scrupulous hand washing is a key factor and 
there is no evidence that meatal cleansing or the 
use of antiseptic agents added to drainage bags 
prevents this risk. Neither is the use of catheters 
impregnated with antimicrobial agents benefi- 
cial; in fact, this may increase the potential risk of 
resistant bacteria." 
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23.5 Methods of Urinary 
Catheterisation 


There are three main ways to drain a bladder. 


e Urethral catheterisation 
e Suprapubic catheterisation. 
e Intermittent catheterisation 


The advantages and disadvantages of urethral 
and suprapubic catheterisation are shown in 
Table 23.1. 


23.5.1 


Dressings need only be applied to the incision site 
around the catheter tube for 24-48 hr after the 
initial insertion. It has been shown that long-term 
use of a prophylactic dressing can result in infec- 
tion of the site and is not recommended. 


Suprapubic Site Dressings 


23.6 Intermittent Catheterisation 

Intermittent catheterisation (IC) reduces infec- 
tion hazards and greatly improves the quality of 
life of patients with micturition disorders.!° It is 
now recognised as the safest method in manag- 
ing patients, especially those with neurogenic 
bladder problems.‘ Professionals who teach this 
technique must be competent and understand 


TaBLE 23.1. The advantages and disadvantages of indwelling catheterisation. 





Advantages 


Disadvantages 





Urethral e Nonsurgical procedure 

Patients/carers can be trained to self-care 

Ability to use with various pathologies, 

eg, tumours/haematuria 

Immediate drainage in an acute situation (CVA/trauma) 


May be used intermittently with other management 


Supra-pubic =e 


Greater patient comfort 

Freedom to have a sexual relationship 

Catheters can be clamped off to enable voiding patterns 
and residuals to be measured 

Frequent “blockers” can use larger- gauge catheters 
May use in those who persistently expel their 

urethral catheters 


Protects the integrity of the urethra and the bladder neck 


Urethral damage (stricture) 
Discomfort (infections/atrophic vaginitis) 
50% indwelling catheters are problematic 


Infection and associated risks high 

Bladder calculi 

Problems for patients who have poor physical or cognitive 
abilities 

Minor surgical procedure, with a risk of bowel perforation 
Patient must have a bladder capacity of 300 ml to enable the 
procedure to be viable 

Altered body image 

Infections, blockage, and calculi as prevalent as with urethral 
catheters 

Occasional infection and over- granulation of the insertion site 
Not recommended in those with various pathologies, 

eg, haematuria, tumours, obesity 
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Box 23.2 
Possible Uses for IC 


e A voiding dysfunction leading to signifi- 
cant postvoid residual greater than 30% 
of the total bladder capacity.!® 

e Bladder outflow obstruction with or 
without detrusor hyper activity.” 

e Retention in premenopausal women.” 

e An enlarged prostate, either benign or 
malignant. 

e Previous surgery involving the bladder 
neck (eg, colposuspension).?!2 

e Urethral strictures.” 

e Neurological disorders (multiple sclerosis/ 
diabetes).”4 











the complexities of this practice, which often can 
have hidden psychological and physical issues. 
For example, hidden sexual abuse can often be 
raised during this intimate teaching process. 
Patients must be motivated with sufficient dex- 
terity and capability to understand the principles 
of the technique. It is important to remember 
that this can be either a complete or partial way 
to manage an individual’s bladder.'” Additional 
micturition problems for which intermittent 
catheterisation could be beneficial are shown 
in Box 23.2. 


23.7 Catheters, Valves, and Bags 


When selecting any urethral catheter, the small- 
est diameter should be used that allows adequate 
drainage. The routine sizing recommended for 
an adult is 12 to 18 Ch.25 However, when the 
route is via a suprapubic incision, a larger 
gauge can be used, up to a 20 Ch.”° The retain- 
ing balloon of catheters should be between 
5 and10 ml. 

Despite the years of research there is no one 
type of catheter that is impervious to blockage. 
The consensus of professional opinion is that the 
best way to manage the “blockers” is by observ- 
ing when they block and routinely changing the 
catheter prior to this time. 
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The “natural” flushing of the catheter is the 
most beneficial way to prolong the “life” of a 
catheter, but this depends on the patient having 
an adequate fluid intake. The use of a catheter 
valve in some patients has contributed toward 
the flushing effect,?” with an advantage of not 
having the problems associated with body-worn 
urine drainage bags. 

There are many types of drainage bags, 
drainage taps, support systems, valves, and 
gadgets to assist with the patient’s independence. 
Nurses, continence specialists, and occupational 
therapists all can help with appropriate selection. 
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Surgery for Urinary Incontinence 


MG Lucas and S Bjornssen 


24.1 Introduction 

When conservative treatment of incontinence has 
failed, it is usual to consider surgical therapy. The 
objective of all surgery for incontinence should be 
to restore the patient as closely as possible to 
normal function with the minimum short- and 
long-term morbidity and for this improvement to 
be durable. Patients usually expect that an opera- 
tion will restore normal bladder function, but in 
reality this is unusual and they should be aware 
that surgery also carries risks and potential com- 
plications that may be lasting. Any procedure 
may cause voiding difficulty and sometimes 
thought should be given to preoperative teaching 
of intermittent self-catheterisation. 

This chapter will describe the variety of surgi- 
cal approaches to urinary incontinence, which 
range widely in their efficacy and morbidity. All 
operations for incontinence aim either to reduce 
bladder-filling pressures or to augment urethral 
closure. It makes no difference what the underly- 
ing aetiology is and the procedures can be 
applied, in principle, to neuropathic and nonneu- 
ropathic patients alike. However, it is vital to see 
the bladder problem in the context of the whole 
patient and their underlying disorder. The wheel- 
chair-bound patients with degenerative disease 
cannot be treated the same as fully ambulant 
patients who are planning for 30 or 40 years of 
improved function. 

Many procedures have been described, 
although most are consigned to history. 
Nevertheless, patients will still be seen who have 
undergone these operations, so some will be 
described later in the chapter in Table 24.1. 


24.2 Surgery for Stress Incontinence 


The reported outcomes of procedures are diffi- 
cult to interpret because both populations and 
outcome measures are usually poorly defined 
and surgical technique varies widely from one 
surgeon to another. There have been very few 
high-quality trials with long enough follow up for 
conclusions to be drawn about the “best” pro- 
cedure. The operations commonly used fall into 
two broad categories: those that aim to support 
the bladder neck or urethra and those that aim to 
occlude the urethra. 


24.2.1 


The Burch colposuspension aims to support the 
urethra by suturing the anterior vaginal wall 
upward to the back of the pubic arch. Until 
recently, it was the commonest surgical treatment 
due to its high success rates (85% at 5 years) and 
longer reported follow up than other procedures. 
It is, however, a major operation with a hospital 
stay of 5 days and at least 6 weeks recovery time. 
Complications include voiding difficulties (10.3%), 
de novo detrusor overactivity (17%), and poste- 
rior pelvic organ prolapse (14%).!? 

Laparoscopic Burch colposuspension avoided 
a large incision, offering shorter hospital stay, 
and quicker recovery and return to normal activ- 
ity. The laparoscopic approach is more difficult 
and in an assessment of eight trials there was evi- 
dence of poorer outcome on long-term follow up 
and objective testing. 

Slings of autologous fascia have been placed 
under the urethra for many years and reported 
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TABLE 24.1. Obsolete operations. 
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Stress incontinence operations 


Principle of the operation 


Reason for obsolescence 





Marshall-Marchetti-Krantz 
Needle suspensions (Raz, Peyreyra, Stamey, Gittes) 
Aldridge sling 


Anterior colporhaphy (anterior repair) 


Teflon /marlex /silastic slings 


Periurethral Teflon injection 


Paraurethral support 


Correction of cystocoele 


Paraurethral support 


Urethral occlusion 


Risk of osteomyelitis of pubis 
Poor long-term outcomes 


Operative morbidity 
Poor long-term outcomes 


High erosion rates 


Teflon embolism 





Operations for detrusor overactivity 


Principle of the operation 


Reason it has been abandoned 





Sacral root rhizotomy 


Indlemann—Sundberg operation 

Bladder transection (open or endoscopic) 
Prolonged bladder distension 

Perivesical phenol injection 


Central division of all motor roots to bladder 


Poor long-term outcomes for all these 


Peripheral interruption of motor innervation 





long-term outcomes have been similar to colpo- 
suspension, although with wider confidence 
limits.! In the past they were placed under 
tension, and voiding difficulty was common. 
Recently these have been placed with little 
tension and as shortened suspended fascial strips 
to minimize postoperative morbidity. 

The newer suburethral tension-free vaginal 
slings [tension-free vaginal tape (TVT)], intro- 
duced and typified by Gynecare TVT in 1996,? 
now are widely used and have been recom- 
mended by the National Institute for Clinical 
Excellence‘ as first-line treatment alongside col- 
posuspension in women for whom conservative 
management has failed. 

TVT is inserted vaginally through a 1-cm inci- 
sion, the needle is inserted on either side of the 
urethra and advanced into the retropubic space 
with an exit point through the skin suprapubi- 
cally (see Figure 24.1). It has been suggested that 
the mode of action for TVT is to stabilize the 
mid-portion of the urethra at the time of 
increased abdominal pressure without modifying 
cervicourethral mobility. Insertion of TVT can be 
performed as a day case under local anaesthesia. 

TVT has a success rate of 85%, 5% urgency, and 
2% voiding disorders requiring release of tape. In 
a large randomised trial on TVT versus open 
Burch colposuspension, a similar success rate 
was achieved for both procedures. TVT was per- 
formed under local anaesthesia, colposuspension 


was performed under general anaesthesia. The 
Burch colposuspension group had a longer stay in 
hospital, a higher rate of self-catheterisation, and 
requirement for prolapse surgery. The TVT group 
had a higher rate of bladder perforation.° 

The blind passage of the TVT needle through 
the retropubic space can result in damage to 
organs such as bladder, urethra, vessels, and 
bowel. To avoid these complications, alterna- 
tive approaches have been developed and the 
one that stands out is the transobturator 
approach. Delorme and colleagues® described 
their technique where the tape is inserted 
through the obturator foramen from the thigh 
fold toward the mid-urethra.° A modification of 
this technique, that is, starting the passage of 
the needle from the vaginal incision and 
out through the obturator foramen introduced 
by de Leval,’ may further reduce the risk of 
damage to the urethra. The passage of the 
needle is below the level of the levator muscles 
and enters neither the retropubic space nor 
the pelvic cavity (see Figure 24.2). Success rate 
with the trans-obturator technique is similar to 
the retropubic insertion of TVT with apparently 
lower risk of bladder perforation. Although 
preliminary results are promising for the tran- 
sobturator approach, further evaluation is 
required and the technique needs to be com- 
pared with the retropubic approach in well- 
controlled clinical trials. 
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Figure 24.1. Drawing showing the tension-free vaginal tape placed around the female urethra via a suprapubic route (TVT). Image 
reproduced with the permission of Ethicon Womens Health & Urology, a division of Johnson & Johnson Medical Limited. 
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Figure 24.2. Drawing showing the tension-free vaginal tape placed around the female urethra through the obturator foramina (TVTO). 
Image reproduced with the permission of Ethicon Womens Health & Urology, a division of Johnson & Johnson Medical Limited. 
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Since the development of Gynecare TVT, the 
market has been flooded with similar devices 
using different applicators and different mesh 
types. Each mesh type should be evaluated and 
its use backed up by research into its biomechan- 
ical properties and incorporation into human 
tissue. Most of the new urethral sling procedures 
have little scientific support, but they need to be 
compared with standard procedures such as the 
Burch colposuspension and Gynecare TVT to 
establish their role in the surgical treatment of 
urinary stress incontinence. 


24.2.2 Occlusive Procedures 


24.2.2.1_ Bulking Agents 


A variety of bulking agents can be injected endo- 
scopically into the urethral submucosa distal to 
the bladder neck to create artificial urethral 
coaptation and restore continence. Reported 
success rates vary with material used, but overall 
there is a high recurrence rate with a fall down to 
50% cure rate at 2-year follow up.’ The procedure 
can be performed under local anaesthesia and 
has a low morbidity. It may have a role in elderly 
women and for those who are unfit for surgery. 

The artificial urinary sphincter is a device that 
features a circumferential periurethral/bladder 
neck cuff that is maintained constantly inflated by a 
pressure- regulating balloon, and a control pump 
inserted in the scrotum or labia allows complete 
cuff deflation for voiding (see Figure 24.3). Used 
primarily for men with postprostatectomy inconti- 
nence, the device is also implanted for patients with 
neurogenic bladder dysfunction, women after failed 
surgery for stress incontinence, and in conjunction 
with major reconstructive bladder surgery." 

Unfortunately the device does not respond 
well to stress, so if a patient can exert a high 
enough abdominal pressure, they will still leak; 
not difficult for obese patients. Complications 
include implant infection, erosion of the cuff, 
leakage of the device or pump failure, and 
atrophy of the urethra within the cuff, which 
results in progressive incontinence. Device 
failure requires further surgery to correct the 
problem. It is expensive and repeat operations to 
correct problems are required in about 50% of 
patients. 
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24.2.3 Urinary Incontinence 
and Concomitant Genital Prolapse 


Many women who present to a urogynaecology clinic 
may have concomitant prolapse and/or failed previous 
continence and prolapse operation. Over 40% of 
women with stress incontinence have a coexisting 
cystocele. Colposuspension traditionally is performed 
to correct both but has been shown to have a high 
failure rate of up to one third for the correction of ante- 
rior vaginal wall prolapse. It is not clear what type of 
surgery is best for this group of women. They need 
careful assessment and investigations, and it would be 
sensible to refer them to surgeons with a special interest 
in reconstruction as the failure rate with secondary 
procedures is high. 


24.3 Surgery for the Overactive 
Bladder 


Only a very small percentage of patients with 
overactive bladder syndrome will prove to be 
so refractory to noninvasive treatments that 
surgical options have to be considered. It 
follows that one would never consider surgery 
unless all conservative options have been tried. 
The principles of surgical treatment have 
included: 


e Paralysing the bladder 
e Augmenting its capacity 
e Modulating its activity 
e Diversion of the urine 


24.3.1 


Paralysis was achieved through attempted dener- 
vation of the bladder. Devervation techniques 
enjoyed a zenith of popularity in the 1980s but 
soon were found to be disappointing in long- 
term outcomes. The rationale was to interrupt 
the sacral reflex on which the propagation and 
continuation of a detrusor contraction depends. 
This can be achieved theoretically either in the 
sensory or the motor side of the reflex and both 
have been tried, but the long-term results were 
universally poor. The range of obsolete proce- 
dures is shown in Table 24.1. 


Paralysis 
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Figure 24.3. Photograph of an artificial urinary sphincter device comprising an occlusive cuff that is inserted around the urethra, a 
pressure-regulating balloon, and the control pump that is implanted into the scrotum or labium. Picture courtesy of American Medical 
Systems Inc, Minnetonka, MN, USA. 





Figure 24.4. Drawing showing the inserted “tined lead” of an implanted sacral nerve root stimulator passing through a sacral 
foramen to lie in contact with $3 sacral nerve root. Picture reprinted with kind permission of Medtronic Limited, Watford, UK. 
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24.3.2 Bladder Augmentation 


A more pragmatic approach for dealing with the 
overactive bladder has been to attempt surgically 
to convert a high-pressure storage system into a 
low-pressure one by incorporating into it a 
“gusset” constructed out of a segment of bowel. 
The technique that achieved popularity in the UK 
is the “clam cystoplasty.” 

Bramble!" described this technique where the 
bladder is opened widely like a clam and a length 
of small bowel opened and laid as a patch into 
the resultant defect. This appears to act largely by 
increasing functional capacity and allowing over- 
active contractions to occur at larger volumes 
with a lower pressure rise. However, there are 
risks including early postoperative complications 
and longer-term problems that are all conse- 
quent on incorporating bowel into the lower 
urinary tract and are summarised in Table 24.2.' 
In addition, long-term satisfaction rates are 
worse than initially thought (53-78%) and up to 
one in five remain incontinent.' 

“Detrusor myectomy” is a procedure where 
the detrusor muscle above the bladder “equator” 
is removed from the underlying mucosa while the 
bladder is kept partly filled to assist in the dissec- 
tion. The effect is to create a broad opening 
bladder diverticulum with no intrinsic contractile 
capacity in the diverticulum. Myectomy is a lesser 
operation than cystoplasty and does not have the 
long-term complications of infection, mucus pro- 
duction, voiding dysfunction, and malignancy. In 
neuropathic patients the procedure can be 
extremely difficult and cystoplasty still represents 


MG Lucas and S Bjornssen 


a better option for this group. Reported outcomes 
are very limited and have focused on urodynamic 
results, but the symptomatic outcomes are not 
reported." 

Modifications to cystoplasty that will increase 
functional capacity of the bladder but without the 
same complications include gastrocystoplasty 
(sewing a segment of stomach in to the bladder 
defect) and seromuscular cystoplasty (covering a 
myectomy defect with a bowel segment denuded 
of epithelium). However, the technical difficulty 
of the surgery and postoperative complications 
have prevented more widespread use. 

Future developments include the potential for 
using tissue engineering. Harvested urothelium 
cells and muscle cells can be grown in vitro and 
replanted onto an acellular matrix, which in turn 
is reimplanted into the bivalved bladder. Initial 
results in dogs have been encouraging but there 
is as yet no clinical application. 


24.3.3 Modulation of Activity 


The principle of neuromodulation is that by 
introducing electrical stimulation into the sacral 
reflex pathway, the normal reflex behaviour of 
the bladder can be modulated to the extent that 
uninhibited bladder contractions are inhibited. 
Dermatome stimulation with surface electrodes 
is covered elsewhere in this book. Permanently 
implantable sacral root stimulators have been 
developed to provide chronic stimulation 
directly to the S3 roots (see Figure 24.4). This has 
been shown dramatically to reduce detrusor 
hyperreflexia and instability. 


TaBLe 24.2. Complications caused by Bowel incorporation into urinary tract. 





Bowel disturbance 


Most patients 


Caused by decreased bile acid absorption 


Voiding difficulty/poor emptying 
Leads to: 
e UTls/excessive use of antibiotics 
e Stone formation 


Metabolic disturbance 


Most patients need to self- catheterise 


Acidosis and risk of impaired renal function and altered bone growth in children; 


need for long-term alkali to be taken 
Vitamin B12 deficiency and pernicious anaemia 


Risk of malignant transformation 


Mucus production 


Rare incidence of malignancy reported in cystoplasties; theoretical increased risk 


Mucus smells and is difficult to drain from the bladder, especially through 


catheters; regular washouts often needed 
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Patients must first undergo a percutaneuous 
test stimulation in which needles are implanted 
directly through the sacral foramina under local 
anaesthetic. Only a proportion (50% or more) 
will respond and these patients are eligible for a 
permanent implant. Excellent outcomes have 
been reported from three randomised controlled 
trials showing between 56-85% improvement in 
symptoms compared to 4-5% in controls.!>16 
Two of the three Randomised Controlled Trials 
(RCTs) showed improvements in quality of life. 

The technique is expensive both in terms of 
implant cost and the use of resources such as 
theatre and medical physics. However, the evi- 
dence for neuromodulation now represents the 
only level 1 evidence available for any surgical 
therapy of the overactive bladder and clearly 
merits serious consideration. It is essential for us 
to understand the cost effectiveness of treatments 
more clearly so that rational choices can be made 
by health commissioners. 


24.3.4 Botulinum Toxin 


The surgical approach to treating the overactive 
bladder has transformed in the last 3 years with 
the introduction of “botulinum toxin” (BTX) 
treatment. BTX is a potent neurotoxin produced 
by the bacterium Clostridium botulinum and has 
been used therapeutically in many ways. Of the 
seven toxin types available types A and B have 
been used therapeutically. Uses include paralysis 
of somatic muscles in orthopaedic and neurolog- 
ical practice as well as cosmetic use through 
paralysis of facial muscles. 

When injected into the bladder of patients 
with neuropathic detrusor overactivity (DO), the 
treatment reduces both symptoms and urody- 
namic variables as well as improving quality of 
life.17-1° The effect wears off after a number of 
months and repeated injections appear to work 
as well, although up to only four injections have 
been reported. The injections can be delivered 
through a flexible cystoscope to a conscious 
patient. However, the optimum site, dose dilu- 
tion, and concentration of BTX to use in each 
clinical situation has not been clarified, nor has 
the long-term outcome from repeated injections. 
Antibodies are known to develop to BTX and this 
may ultimately prove to be a limitation in its 
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clinical use. The logistics and long-term cost- 
effectiveness have yet to be established. 

Ultimately the choice of therapy for individual 
patients with refractory DO will depend on 
careful discussion and assessment of the risks 
and benefits of each therapeutic approach. 
Patients must be made aware of the risks 
involved as they are considerable. 


24.3.5 Urinary Diversion 


Urinary diversion should be considered in 
patients for whom all other treatments have failed 
or when such failure is predictable, as is the case 
with some patients with degenerative neurologi- 
cal disease. One of the simplest methods of 
urinary diversion is a urethral closure and supra- 
pubic vesicostomy, commonly employed in 
women with multiple sclerosis (MS). Provided 
that the urethral tissues are fairly healthy and the 
patient not too obese, then the operation is 
quicker and easier than any other form of diver- 
sion. However, the urethra is often badly eroded 
and this will preclude adequate closure. Also, 
most patients with MS will have severe DO, and 
this will result in incontinence through the vesi- 
costomy instead of the urethra. Its usefulness 
therefore is limited. 

“Tleal conduit” was described in 1952, and the 
technique has evolved little since that time. Both 
ureters are joined to an isolated segment of 
ileum, which in turn is used to create an inconti- 
nent stoma on the abdominal wall. The abdomen 
must be opened, but the operation technically is 
fairly simple and offers reliability and a low like- 
lihood of reoperation. However, there are signifi- 
cant complications including parastomal hernia, 
stomal prolapse and fistula, infection and stone 
formation, and apparent upper tract deteriora- 
tion over several years”. 


24.3.6 Continent Diversion 


Continent urinary diversion involves the creation 
of a compliant reservoir for storage of urine and 
creating a continent catheterisable outlet through 
which the bladder can be emptied. The reservoir 
is created through augmentation of an existing 
bladder. If the bladder is thickened or diseased, it 
may be easier to create from a bowel segment a 
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pouch into which the ureters then will have to be 
reimplanted. 

The catheterisable continent outlet is usually 
made from appendix or a tapered small bowel 
segment. There are many varieties of reconfigu- 
ration that can be used and little evidence that 
any one is better. However, they all represent 
major surgery and suffer from a wide variety and 
high incidence of complications, many of which 
will require reoperation to sort them out. 


24.3.7 Rectal Bladder 


New techniques of ureteric implantation, antibi- 
otics, better suture materials, and development of 
pouches with low-pressure urodynamics have led 
to a resurgence of implantation of the ureters into 
the large bowel, particularly in parts of the world 
where stoma bags are either unavailable or cultur- 
ally unacceptable. The sigmoid rectal pouch uses 
a side-to-side linking of the sigmoid colon to 
make a pouch and implantation of the ureters to 
prevent reflux. It is essential that the anal sphinc- 
ter complex is normal beforehand and authors 
have presented high continence rates. Repeated 
surveillance with colonoscopy and barium exami- 
nations will be essential for these patients. 


24.3.8 The Choice of Surgery 


With such a wide repertoire of operations avail- 
able some of the skill in surgery comes from 
careful choice of procedure for the most appropri- 
ate patient and nowhere is this more true than in 
patients with mixed incontinence. The judgment 
is in whether to offer patients less invasive treat- 
ments first, regardless of symptoms, or whether to 
treat the most bothersome symptom first, regard- 
less of the magnitude of surgery involved. The 
urodynamic purist would choose to treat DO first 
because creation of a compliant reservoir can 
render minimal degrees of stress incontinence 
irrelevant. The pragmatist will usually perform 
less invasive treatments first on the basis that if 
they work, more major procedures have been 
avoided. In the absence of any good evidence to 
support one approach over another, patients must 
at least be made fully aware of the uncertainties of 
treating complex incontinence and that the out- 
comes are at best uncertain. 
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The subject of intermittent catheterisation (IC) 
has been covered comprehensively elsewhere in 
this book (see Chapter 23). Following operations 
for incontinence, voiding difficulty may occur 
because of outlet obstruction or inadequate detru- 
sor contraction or both. Incontinence in such 
patients will usually be reduced by improving 
their bladder emptying. For some patients, sur- 
prisingly, having to self-catheterise is more odious 
than the original incontinence and this presents a 
major management problem. Simple sling proce- 
dures and injection therapies can be fairly easily 
reversed by urethrolysis, but more major opera- 
tions are less easily reversed. When there is any 
doubt about the acceptability of IC patients should 
be taught before surgery is contemplated. 

The clinical problem can be very complex; for 
instance, combined anorectal dysfunction and 
urinary incontinence, accompanying urogenital 
prolapse, multiple previous operations for incon- 
tinence, congenital and degenerative neuropathy, 
bladder disease such as interstitial cystitis, tuber- 
culosis, or postradiotherapy cystitis which cause 
incontinence. These complex cases should be 
managed only by surgeons with a high level of 
specialist training, working in multidisciplinary 
teams so that all of the complexities will be 
covered by the available knowledge and expertise. 
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25.1 Introduction 

Urinary incontinence broadly falls into two 
groups: those with failure of the continence mech- 
anism (stress incontinence) and those with over- 
activity of the bladder (overactive bladder). This 
chapter discusses the classes of drugs used to treat 
these conditions. 


25.2 Pharmacological Management 
of Stress Urinary Incontinence 


25.2.1 


The recent WHI! study has cast doubt over the use 
of estrogens in incontinence. This study, however, 
used oral preparations. Historically there are sev- 
eral studies that are summarised in the HUT com- 
mittee? report suggesting a good subjective effect 
for vaginal estrogens. Whether this effect is 
through modulating atrophic vaginitis or through 
an effect on the urethra has not been established. 


Estrogens 


25.2.2 a-Adrenergic Agents 


The bladder and proximal urethra contain 
a-adrenergic receptors. Stimulation results in an 
increase in the maximum urethral closure pres- 
sure. Phenylpropanoline is an a-adrenergic agonist 
with properties similar to those of ephedrine 
without causing significant central sedation. 
A Cochrane systematic review has summarized 
that there is weak evidence to suggest that use of an 
adrenergic agonist is better than placebo treat- 
ment. There is insufficient evidence to assess the 
effects of adrenergic agonists when compared to or 


combined with other treatments.? The number of 
a-adrenergic receptors in the urethra has been 
found to increase two- to threefold in animal 
experiments following estrogen therapy.*” 


25.2.3 Duloxetine 


Duloxetine hydrochloride is a potent and selec- 
tive inhibitor of serotonin (5-HT) and norepi- 
nephrine reuptake. It works via Onuf’s nucleus 
in the spinal cord.© The medication increases 
serotonin and norepinephrine concentrations in 
the synapse, which enhance the effect of the key 
neurotransmitter (glutamate) in maintaining the 
pudendal nerve stimulation to the urethral 
sphincter during the storage phase. During void- 
ing, glutamate is switched off and duloxetine has 
no effect (hence, the medication does not cause 
urinary retention). In trials it has been found to 
be as effective as physiotherapy but has had prob- 
lems with compliance due to the side effects of 
nausea and sleep disturbance. To overcome 
this problem, commencing at the initial dosage to 
20 mg twice daily has proved useful. Currently the 
role of duloxetine is as a adjunct to pelvic floor 
exercises (immediate effect)? or for women 
unwilling, awaiting, or unfit for surgery.® 


25.3 Pharmacological Management 
of Detrusor Overactivity 


The mainstay of pharmacotherapy is anticholiner- 
gics, which abolish or try to reduce the severity of 
detrusor muscle contraction. Side effects occur 
because of stimulation of muscarinic receptors in 
the parasympathetic system, resulting in dry mouth 
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or eyes, constipation, and more rarely headache or 
nausea. The mode of action probably is working at 
a cellular level blocking the effect of local release of 
acetylcholine rather than blocking the synaptic 
transmission. Hence, there is a relatively low risk 
of retention on the therapeutic concentrations of 
anticholinergics.? 

One meta-analysis concluded that anticholin- 
ergics had little clinical effect.!° One systematic 
review highlighted that all the “modern” anti- 
cholinergics appeared to offer fewer side effects 
than immediate release oxybutinin.'! Either 
way it must be remembered that pharmacother- 
apy should be offered as part of a treatment 
package including lifestyle modification and 
bladder re-education. 


25.4 Anticholinergic Drugs 


25.4.1 


Dose 


Oxybutynin Hydrochloride 


e 2.5-5 mg once to three times daily 
e Extended release 5-15 mg once daily 
e Patches 3.9 mg twice weekly 


Oxybutinin has been the gold standard medication 
in clinical use for more than quarter of a century. 
Besides its anticholinergic activity, oxybutinin has 
some anesthetic effects as well. It acts predomi- 
nantly on the muscarinic-3 (M3) subtype recep- 
tors. These receptors are responsible for the 
contractile properties of the bladder. While oxybu- 
tinin is effective, its use is restricted by poor com- 
pliance due to side effects which probably are 
related to metabolite N-desethyloxybutinin (found 
as a 4:1 concentration to oxybutinin). A once-a-day 
controlled release formulation showed similar effi- 
cacy between the long-acting and short-acting for- 
mulations.’* The extended release system uses 
osmotic pressure to deliver oxybutinin at a con- 
trolled rate over approximately 24 hours smooth- 
ing out the plasma peaks and troughs. The 
introduction of patches using a parenteral admin- 
istration route has reduced dramatically the inci- 
dence of side effects as the ratio of NDEO is 
reduced to 1:1 and this may be helpful in patients 
who were unable to take oral oxybutinin.” 
Antimuscarinic activity resides predominantly in 
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the R-isomer and in the future it may be that the 
L isomer is removed to further reduce side effects. 


25.4.2 Tolterodine 
Dose 


e 1-2 mg twice daily 
e Extended release 4 mg XL 


Tolterodine is a balanced (nonmuscarinic receptor 
subtype-specific) competitive muscarinic receptor 
antagonist. In experimental models, tolterodine 
shows selectivity for the urinary bladder over the 
salivary glands, and hence, the incidence of dry 
mouth is significantly lower than otherwise 
expected. 

Tolterodine is metabolized in the liver, result- 
ing in the 5-hydroxymethyl derivative, a major 
pharmacologically active metabolite, which 
exhibits antimuscarinic activity similar to that of 
tolterodine. Both tolterodine and its metabolite 
exhibit a high specificity for muscarinic recep- 
tors.'* The long-acting formulation of tolterodine 
has fewer side effects and similar or improved 
efficacy than the twice a day formulation.'*!> Gen- 
erally the extended release preparations are pre- 
ferred to immediate release preparations because 
there is a lower incidence of dry mouth.'® 

In a multicentred prospective randomised 
double-blind active-control study'” in about 800 
women, extended release oxybutinin at 10 mg/day 
or tolterodine at 4 mg/day were given to women 
with urge incontinence. Improvements in weekly 
UUI episodes were similar for the women who 
received extended release formulation. Oxybutinin 
was significantly more effective than tolterodine in 
reducing micturition frequency (P = 0.005). Dry 
mouth, although mild, was more common with 
oxybutinin; however, both groups showed similar 
rates of discontinuation of treatment due to 
adverse events. 


25.4.3 Trospium Chloride 
Dose 
e 20 mg two-three times daily 


Trospium chloride is a broad-spectrum atropine 
derivative with a quaternary ammonium group 
and acts as a parasympatholytic agent with 
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antispasmodic activity and ganglion blocking 
activities. These properties produce an additive 
lowering effect on parasympathetic tone, mainly 
in the urinary tract. 

The main elimination of trospium chloride 
occurs via the kidneys. As 80% of the substances 
excreted in urine consist of the active parent com- 
pound, the intravesical presence of the drug also 
may contribute to the pharmacological activity in 
vivo and may explain the higher effect on the 
bladder compared with the effect on salivary 
glands. Oral bioavailability in humans is around 
10%, with maximum serum levels reached after 
5-6 hours of application. There is age- or gender- 
dependent change in absorption and elimination 
of the substance. Ingestion after food is reduced 
and the drug should be taken before meals. It is 
noted to be hydrophilic and as such does not sig- 
nificantly cross the blood brain barrier'® unlike 
other anticholinergics and hence often favoured 
in the elderly patients. 


25.4.4 — Solifenacin 
Dose 
e Solifenacin 5-10 mg once daily 


Solifenacin is a newer anticholinergic with a simi- 
lar M3 specificity to oxybutinin. In the recent 
STAR study!’ Solifenacin was shown to be as 
effective as Detrusitol XL in reducing micturition 
frequency (primary end point) but superior in 
reducing leakage, urgency, and in the percentage 
of patients remaining dry. 


25.5 Tricyclic Antidepressants 


These agents act both centrally and peripherally to 
block the reuptake of the neurotransmitters norep- 
inephrine and serotonin. Although the exact mech- 
anism of action on the lower urinary tract is 
unclear, tricyclic antidepressants exert anticholin- 
ergic as well as musculotropic effects and possibly 
a-adrenergic effects, increasing bladder outlet 
resistance. It is this combination of anticholinergic 
effect and increased bladder outlet resistance that 
allows better storage of urine and has been found 
to be a useful combination in patients with overac- 
tive bladder as well as incontinence. Imipramine 
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remains the most commonly used tricyclic antide- 
pressant. The usual starting dose is 25 mg/day, 
lower than the dosage needed to achieve a thera- 
peutic effect in depression.” 

Cardiac toxicity is recognised, but in the doses 
used this is not a problem and an ECG is seldom 
necessary. Other side effects include dry mucous 
membranes, sleep disturbances, personality 
changes, weakness, fatigue, anxiety, and appetite 
changes. These are more common but definitely 
more worrisome. Although amitriptyline is often 
useful in patients whose symptoms are more at 
the pain end of the spectrum, imipramine is also 
helpful at night due to its longer mode of action 
and arguably greater somnolence effect. 


25.6 Other Drugs 
25.6.1 Desmopressin (DDAVP) 


Desmopressin is a synthetic analogue of vaso- 
pressin and acts as a antidiuretic. It traditionally 
has been used in children with nocturnal enuresis. 
The mechanism of action is by decreasing urine 
output, which allows the patients to sleep without 
disruptive trips to the toilet.”! 

Fluid overload and hyponatremia results from 
excessive fluid intake and is one of the major side 
effects, although probably not a problem in chil- 
dren. Patients with abnormalities of electrolytes 
and fluid balance such as congestive cardiac fail- 
ure and cystic fibrosis should be advised to avoid 
this medication or be monitored very carefully if 
they are started on the medication. 


25.6.2 


Botulium toxin A is emerging as a significant 
alternative to anticholinergic medication in 
refractory patients especially in neurogenic detru- 
sor activity.” Large randomized controlled trials 
are underway to determine its effectiveness in 
idiopathic detrusor overactivity. The toxin appears 
to work at several levels rather than just blocking 
acetyl choline receptors and as such may have a 
much extended function compared to its use else- 
where in medicine (see Chapter 24). The main 
side effect of this treatment is retention and the 
need to self-catheterise. 


Intravesical Botulium toxin A 
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25.7 Conclusions 


Medical management of incontinence and in par- 
ticular drug treatment of incontinence have started 
to undergo a dramatic revolution. For the first time, 
we are now able to be confident that there is a drug 
suitable for the majority of patients with an accept- 
able side-effect profile. For the first time there is a 
realistic prospect of a drug for stress incontinence 
that may augment the physical therapy in a similar 
way to the anticholinergics with bladder drill. 

It is important to remember, however, that drug 
treatment is part of a behavioural package and that 
fluid management, bladder drill, and pelvic floor 
re-education remain the cornerstones of conserva- 
tive management. Despite the improvements in 
drug therapy there still needs to be a change in the 
attitude of both the patient and physician in accept- 
ing that this is management of a chronic condition. 
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An Anatomical Overview 
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26.1 Anatomy of the Anorectum 


26.1.1 Anal Canal 


The anal canal is approximately 3-4 cm in length; 
it extends from the anal skin margin to the level of 
the pelvic diaphragm (the pelvic floor). The anal 
canal is surrounded by the two sphincter muscles 
(Fig. 26.1). The inner circular smooth muscle area 
of the rectum becomes thickened and forms the 
internal anal sphincter, which is easily palpated on 
digital examination. The internal sphincter is invol- 
untary but provides a resting tone that helps to 
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rectum and anal 
canal, demonstrat- 
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keep the anal canal closed at all times. The external 
anal sphincter consists of striated muscle and has 
three distinctive parts: the subcutaneous, superficial 
and deep. The deep part of the external anal sphinc- 
ter fuses with the puborectalis muscle at the top of 
the anal canal and helps to maintain continence. 
The puborectalis muscle maintains the anorec- 
tal angle by pulling the rectum forward at the 
anorectal junction. The puborectalis forms part 
of the levator ani muscle and is its most medial 
component. Lateral to the puborectalis lies the 
pubococcygeus, then the iliococcygeus and the 
most lateral is the ischiococcygeus. Together 
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these muscles form the pelvic diaphragm or the 
pelvic floor, and support the pelvic viscera. 

The anal canal is very richly supplied by nerves; 
the upper half is supplied by both sympathetic and 
parasympathetic nerve fibres. The preganglionic 
sympathetic nerve fibres originate from the second 
to the fourth lumbar splanchnic nerves and the 
post ganglionic fibres travel to the sigmoid colon, 
rectum and upper anal canal via the pelvic plexus. 
The preganglionic parasympathetic nerves origi- 
nate in the sacral cord (S2-4). These emerge as the 
nervi errigentes and become the pelvic splanchnic 
nerves. The lower half of the anal canal is supplied 
by branches of the pudendal nerve called the infe- 
rior rectal nerves. The external anal sphincter is 
also supplied by branches of the pudendal nerves. 


26.1.2 Rectum 


The rectum is approximately 15 cm long and lies 
in the sacral hollow. The beginning of the rectum 
is identified by the disappearance of tenia coli 
and appendices epiploicae which are present in 
the colon. The rectum has a complete coat of lon- 
gitudinal muscle. 

The anterior and posterior muscles are slightly 
shorter than the lateral muscle and this configura- 
tion produces three lateral shelves called the 
superior, middle and inferior rectal valves or 
valves of Houston. The rectum is supplied by both 
sympathetic and parasympathetic nerve fibres 
similar to those of the upper anal canal. The 
sensory fibres of the rectum are derived from the 
autonomic nervous system and enter the chord at 
the L1, L2, $2, S3 and S4 levels. The rectum is rela- 
tively insensitive to painful stimuli but does 
respond to distension and stretch. 


26.1.3 Mechanism of Continence 


A number of theories have been put forward to 
explain anorectal continence. The flutter valve 
theory argues that intra-abdominal pressure forces 
applied to a high-pressure zone in the lower rectum 
produces occlusion of this area of the rectum, thus 
preventing passage of rectal contents into the anal 
canal. However, Duthie observed a high-pressure 
zone within the anal canal and therefore argued 
against the flutter valve theory.! He proposed that 
for a flutter valve to produce a high-pressure 
segment the intra-abdominal forces would have to 
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be applied below the levator muscles. Parks put 
forward the flap valve theory and stressed the 
importance of an acute anorectal angle which 
helped in the application of intra-abdominal forces 
to the anterior rectal wall.* During a rise in intra- 
abdominal pressure, the top of the anal canal is 
occluded by anterior rectal mucosa which plugs it 
and prevents rectal contents reaching the anus. 
According to Parks, incontinence occurs when 
there is excessive perineal descent and the anorectal 
angle becomes obtuse. He developed the postanal 
repair operation to recreate the anorectal angle. 

Rectal filling results in lowering of resting anal 
canal pressures which is due to inhibition of 
internal anal sphincter activity. This reflex activ- 
ity is called the recto-anal inhibitory reflex. Local 
intrinsic nerve pathways then lead to an increase 
in internal sphincter pressure thus maintaining 
continence. The recto-anal inhibitory reflex 
allows the rectal contents to come into contact 
with the specialised anal sensory epithelium 
which then initiates the anal sampling reflex. 

Two other factors, rectal compliance and 
gastrointestinal transit, also help in maintaining 
continence. Rectal filling is appreciated from 
volumes of 10 ml or more and the rectum can tol- 
erate 300 ml before a feeling of fullness is noticed. 
This is achieved by the accommodation reflex, and 
once the maximum tolerable volume is achieved, 
there is an urgent desire to defecate. Similarly, 
rapid colonic or gastrointestinal transit results in 
rapid filling of the rectum, resulting in urgency or 
urge incontinence. This can occur in the presence 
of a normal and competent sphincter complex. 


26.1.4 Mechanism of Defecation 


Defecation is a complex act which is under the 
influence of the central nervous system. Rectal 
filling, distension and stimulation of the anorec- 
tal mechano receptors provide the stimulus for 
the initiation of the act of defecation. It has two 
main components: 


e the rise in intra-abdominal pressure which is 
achieved by the contraction of the abdominal 
wall muscles and contraction of the pelvic 
floor muscles. 

e the evacuation of the rectum achieved by 
relaxation of the anal canal and contraction of 
the rectal wall. 
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Defecation can occur without abdominal wall con- 
traction, however, especially in circumstances 
when the stools are loose. In addition to the 
central cortical control, there is a spinal centre in 
the lumbo-sacral region which can maintain reflex 
defecation following transection of the spinal cord 
at this level. The onset of defecation in this case is 
marked by descent of the pelvic floor, followed by 
propulsive contractile activity in the sigmoid 
colon which propels faeces to the rectum. 

Rectal filling induces the conscious urge to 
defecate and causes relaxation of the internal 
sphincter muscle. This sequence is completed 
by the decision to defecate. The external anal 
sphincter relaxes, and faeces are expelled 
by alternating contraction and relaxation of 
the levator muscles. This is aided by a rise in 
intra-abdominal pressure transmitted through 
the relaxed pelvic floor Defecation is not possible 
when the pelvic floor is raised, presumably 
because intra-abdominal pressure cannot then be 
transmitted to the recto anal contents. The colon 
also contributes to the mechanism of defecation 
by producing high-amplitude contraction waves 
in the proximal colon immediately prior to 
defecation. 


26.2 Aetiology and Pathophysiology 
of Anorectal Disorders 


26.2.1 Aetiology and Pathophysiology 
of Faecal Incontinence 


Continence is maintained by an interaction of 
several factors including normal transit of a 
normal-consistency stool, normal capacity 
rectum to provide an adequate reservoir, and a 
normal voluntary control and reflex function 
provided by the anal sphincter complex. The 
most common cause of faecal incontinence in 
adult healthy women is obstetric trauma. Other 
causes include pudendal nerve neuropathy and 
iatrogenic causes such as damage to the sphinc- 
ter muscles during surgical operations. 
Neurological causes of faecal incontinence 
include upper motor neurone lesions and lower 
motor neurone lesion or peripheral nerve 
lesions from the sacral outflow or the pudendal 
nerve. In patients with diabetes, mixed motor 
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and sensory loss may result in faecal inconti- 
nence. Direct trauma to the sphincters can also 
cause faecal incontinence. It may also be the 
presenting symptom in patients with faecal 
impaction and idiopathic constipation. 
Similarly, patients with rectal prolapse and 
those with proctitis may also have associated 
incontinence. In children Hirschsprung’s 
disease and anorectal malformation can also 
result in faecal incontinence. 


26.2.1.1 Obstetric Trauma 


It is now well established that in healthy adult 
women the most common cause of faecal 
incontinence is sphincter damage during child- 
birth. Often there is a history of a difficult 
vaginal delivery, forceps-assisted delivery or a 
perineal tear.° 

Sultan et al in a study of 128 women found 
that pudendal nerve latencies were significantly 
prolonged after vaginal deliveries.* Only a third 
of those who had a prolonged pudendal nerve 
latency were still affected after 6 months, 
suggesting that most women who sustained 
sphincter trauma during childbirth appeared to 
recover normal nerve function. With the avail- 
ability of better imaging technology we now 
know that sphincter disruption is the most 
common form of obstetric damage.° Approxi- 
mately a third of all primiparous women develop 
a sphincter defect involving one or both muscles 
following a vaginal delivery.° Patients who 
sustain external sphincter damage also have 
impaired sensation which appears to persist in 
the upper anal canal at 6 months.” 


26.2.1.2 latrogenic Sphincter Trauma 


This is usually the result of operation on the anal 
canal for fissures, fistula-in-ano and haemor- 
rhoids. It is now well established that anal manual 
dilatation also results in damage to the anal 
sphincter complex. 


26.2.1.3 Faecal lmpaction 


Faecal impaction is common in geriatric 
patients, and is easily seen as a cause of faecal 
incontinence.’ In younger patients it is often 
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associated with a megarectum or congenital 
anorectal malformation. 


26.2.1.4 Internal Anal Sphincter Dysfunction 


Swash et al. found ultrastructural changes in inter- 
nal anal sphincter biopsies in patients with neuro- 
genic anorectal incontinence.’ Pharmacological 
studies have demonstrated a poor response to 
adrenaline stimulation and lack of response to 
electrical field stimulation of internal anal sphinc- 
ter biopsies from patients with neurogenic incon- 
tinence.!1! 


26.2.2 Aetiology and Pathophysiology 
of Constipation (see also Chapter 28a) 


Constipation is a symptom, and its causes can be 
organic or functional. Before making a diagnosis 
of chronic idiopathic constipation, specific 
causes such as metabolic and endocrine abnor- 
malities, neurological lesions, drugs and muscular 
lesions, as well as gastrointestinal tract disorders, 
need to be excluded. 

An anatomical and morphological variation in 
the size of the colon and rectum and consistency 
and size of the stool can have a significant 
impact on the mechanism and the frequency of 
defecation. Small hard stools are more difficult 
to expel than soft stools of the same shape and 
volume. Stool form and consistency also corre- 
late with transit time; hard stools are passed 
when the transit time is long and a soft mushy 
stool is associated with rapid transit through the 
colon. The consistency of stool depends on its 
water content; longer residue time in the colon 
results in a harder stool. In some patients with 
constiption the length of the colon is abnormal 
(this is often referred to as a redundant colon 
on contrast radiology). Using a continuous 
colonic profusion and a dye dilution technique, 
colonic volumes were found to be about 50% 
greater in constipated patients than in control 
subjects. 

In patients with a megarectum and a mega- 
colon there is thickening of the muscle layers in 
the rectum and the colon; this may be in 
response to a zone of functional obstruction. 
The megabowel most commonly involves the 
rectum and the rectosigmoid. In children there 
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is often a history of faecal soiling. Some 
patients have normal and others delayed transit 
times.!? 


26.2.2.1 
Disorder 


Idiopathic Constipation: Motility 


Perfused tube manometry over a period of 24h 
has shown that colonic motility consists of low- 
amplitude contractions most of the time but high- 
amplitude propagating contractions were noted 
early in the morning, after waking and before 
defecation. 

During defecation, the peristaltic wave pro- 
gresses to the distal bowel and causes internal 
sphincter relaxation. In patients with constipa- 
tion the frequency and duration of the high- 
amplitude pressure waves is reduced. 


26.2.2.2 Abnormalities of Sensation 


Rectal volume sensation can be recorded by dis- 
tending a balloon in the rectum and noting the 
volumes at which first sensation, urgency and pain 
are experienced. Patients with constipation require 
a greater volume to produce their initial sensation 
and urgency but have a normal maximum toler- 
ated volume when compared with controls. 
Rectal sensation can also be tested by applying a 
slowly increasing current to the rectal mucosa. 

Constipated patients demonstrate an elevated 
mean sensory threshold compared with a control 
group. However, there is considerable overlap 
between constipated patients and the control 
population. 


26.2.2.3 Abnormality of the Pelvic Floor 


Some patients with chronic idiopathic constipation 
exhibit abnormalities of pelvic floor function and 
may be unable to expel a water-filled balloon from 
the rectum. Rectal function may be abnormal in 
patients with slow colonic transit, but also in 
patients who have a normal colonic transit time. 
The latter abnormality is more commonly seen in 
patients with increased pelvic floor descent and 
those who have a history of chronic straining 
resulting in pelvic nerve damage. 
Electromyography (EMG) studies of the stri- 
ated external anal sphincter muscles have shown 
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that many patients with severe constipation have 
paradoxical contraction of the muscle during 
straining.'* It has been suggested that inappro- 
priate contraction of the puborectalis and exter- 
nal sphincter muscles is responsible for blocking 
rectal emptying. This phenomenon has been 
termed “anismus”. However not all patients 
with constipation exhibit this EMG abnormality, 
and moreover some normal subjects and patients 
with other anorectal conditions may have this 
abnormality as well. It is conceivable that the 
phenomenon of paradoxical pelvic floor contrac- 
tion may be an abnormal learned response rather 
than an inherent abnormality of the neuromus- 
cular mechanisms. 


26.3 Assessment and Investigations 


26.3.1 Evaluation of a Patient with Faecal 
Incontinence 


All patients presenting with faecal incontinence 
should have a careful history taken. Special atten- 
tion should be paid to the stool consistency, 
history of straining and a previous history of 
difficult vaginal delivery with or without the use 
of forceps. 

A physical examination of the abdomen and 
anorectum should be carried out (see Chapters 
27 and 28a). Neurological symptoms should also 
be recorded. Attention should be paid to symp- 
toms suggestive of colonic or rectal disease such 
as the presence of diarrhoea and the leakage of 
mucus or blood in patients with inflammatory 
bowel disease. Any history of previous pelvic 
or anal surgery, especially anal dilatation, fis- 
tula surgery and prolapse repairs, should be 
documented. 


26.3.2 Anorectal Investigations 


26.3.2.1 Anal Manometry 


A variety of pressure measurement equipment is 
commercially available. Using these devices, the 
function of both internal and external anal 
sphincters is assessed by measuring anal canal 
pressures. The manometry assembly is inserted 
into the rectum and then gradually withdrawn. 
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When the high-pressure zone is reached, the dis- 
tance from the anal verge is recorded and the 
pressure in the anal canal measured at 1 cm 
intervals as the catheter is withdrawn further. 
This records the resting pressure produced by the 
internal anal sphincter as well as the resting 
sphincter length. Manometry is the only method 
of measuring resting tone in the anal canal. 

The internal anal sphincter is responsible for 
approximately 70-80% of the resting tone in the 
anal canal. Measurement of the resting tone there- 
fore provides an assessment of the internal anal 
sphincter function. The procedure is repeated but 
this time the patient is asked to voluntarily 
squeeze the external anal sphincter so that the 
maximum squeeze pressure produced by the 
external sphincter can be recorded. Voluntary 
squeeze pressure is the greatest pressure achieved 
above resting pressure during a maximal volun- 
tary contraction. It is mainly an expression of the 
external anal sphincter function. The patient 
should be instructed not to use the gluteal muscles 
during voluntary squeeze as this will result in an 
erroneous recording of the squeeze pressure. In 
the majority of patients with incontinence the 
resting and squeeze pressures are significantly 
lower than in normal subjects. Patients who are 
incontinent to liquid and solid stool have lower 
squeeze pressures than those who are incontinent 
to liquid stool alone, and the length of the high- 
pressure zone is shorter in patients with inconti- 
nence than in normal subjects. 


26.3.2.2 Rectal Volume Sensation 


This can be measured by using a latex balloon 
tied to a rubber tube, which is attached to a 
three-way tap and a syringe (Fig. 26.2). The 
balloon assembly is inserted into the rectum and 
known aliquots of air are injected into the 
balloon. The volume of air at first perception is 
the threshold volume. The volume at which the 
patient can perceive the presence of an inflated 
balloon inside the rectum determines the volume 
at constant sensation and volume at which the 
patient has an uncontrollable desire to defecate 
is the maximum tolerated volume. 

In patients with faecal incontinence due to rectal 
factors, the volume at constant sensation is often 
below normal. The maximum tolerable volume may 
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also be impaired in patients with faecal incontinence. 
In some patients constant sensation or maximum 
tolerability at a low volume may be the only abnor- 
mality. These patients often have symptoms of 
severe urgency associated with faecal incontinence. 


26.3.3 Neurophysiological Studies 


26.3.3.1 Electromyography 


Electromyography is used to assess denervation 
or reinnervation in patients with faecal inconti- 
nence. It is commonly performed by using a 
concentric or single fibre needle electrode (see 
Chapter 9). The concentric needle electrode has 
a relatively large uptake area and records the 
activity of several motor units; the EMG activity 
will be reduced where the number of functioning 
fibres is reduced. Patients with neuropathic faecal 
incontinence have reduced activity in both pub- 
orectalis and external anal sphincter muscles. By 
contrast, the single fibre EMG allows analysis of 
changes in single muscle fibres. It demonstrates 
reinnervation of previously denervated muscle 
fibres by surrounding neurons and is expressed 
as fibre density. It is increased in patients with 
neurogenic faecal incontinence and is said to be a 
sensitive and specific marker of neuropathy. 


26.3.3.2 Pudendal Nerve Terminal 
Motor Latency 


Pudendal nerve terminal motor latency measures 
conduction in the terminal part of the pudendal 
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FicurE 26.2 Latex balloon for rectal sensi- 
tivity evaluation. 


nerve. The pudendal nerve is stimulated as it 
crosses the ischial spine whilst recording the 
evoked potential in the external anal sphincter. 
This is studied using a specifically designed 
device mounted on a glove.'° Recordings are 
made from both sides of the pelvis, as pudendal 
nerve damage may be asymmetrical in some 
patients. Pudendal nerve terminal motor latency 
is prolonged in patients with idiopathic faecal 
incontinence. However, it must be remembered 
that pudendal nerve terminal motor latency and 
fibre density increase with age and this should be 
considered when interpreting the data. 


26.3.4 Endoanal Ultrasound 


Endoanal ultrasound provides high-resolution 
images of both the internal and external anal 
sphincter and the puborectalis muscles. The 
examination is performed with the patient in 
the left lateral position and serial images are 
obtained at rest and during squeeze in the 
lower, mid and upper anal canal. The equip- 
ment used to perform endoanal ultrasonogra- 
phy is shown in Fig. 26.3. The normal 
ultrasound (Fig. 26.4) consists of a compete 
ring of internal sphincter muscle surrounded 
by the mixed echogenic uninterrupted external 
sphincter. In patients with a direct sphincter 
injury or obstetric trauma, a sphincter defect is 
seen in the internal and/or external anal 
sphincter (Fig. 26.5). It also provides a dynamic 
assessment of the sphincter muscles on volun- 
tary contraction. 
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Figure 26.3 Anal ultrasonography equipment. 





Figure 26.4 Normal ultrasound of the 


anal canal. SI STRAM— 
PRE-POUCH™ 





Ficure 26.5 Internal and 
external anal sphincter defect. 
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26.3.5 Evaluation of a Patient with 
Constipation (see also Chapter 28a) 


The patient should have a thorough general 
physical and systemic examination to elicit 
signs of hypothyroidism and other associated 
medical conditions. Haematological and bio- 
chemical abnormalities should be excluded by 
a full blood count, urea and electrolyte estima- 
tion, thyroid function tests and liver function 
tests. Serum calcium should also be checked in 
all patients. A barium enema examination 
should be performed to exclude a mechanical 
reason for constipation. After all possibilities 
of an organic cause for constipation have been 
excluded, a complete functional evaluation of 
the patient with chronic idiopathic constipa- 
tion should be made. This should include an 
assessment of colonic transit, rectal transit 
and pelvic floor function. In some cases addi- 
tional assessment with colonic motility or 
small bowel motility measurement may be 
necessary. 


26.3.5.1 Colonic Transit 


Radiological techniques involving ingestion of 
radio-opaque markers of different shapes and 
sizes on different days followed by several 
abdominal radiographs over the subsequent 
5-7 days are commonly used but are time con- 
suming and subject the patients to excessive 
radiation. 

Colonic scintigraphy is the method of choice 
in the author’s unit for the assessment of 
colonic transit. It is performed in outpatients 
without bowel preparation. The subject ingests a 
capsule which is methacrylate coated and con- 
tains 2 MBq of indium-111 as the radionuclide. 
Imaging starts within 4 h. Radioactive (cobalt- 
57) markers are applied to bony landmarks to 
permit correct alignment of images. Imaging is 
continued hourly between 9 a.m. and 5 p.m. on 
the first day, and the subject returns home 
overnight. Imaging is continued for 2 further 
days between 9 a.m. and 5 p.m. On days 2 and 3 
images are acquired at 4-hourly intervals. 
Subjects are encouraged to maintain as normal a 
lifestyle as possible. They are asked to collect 
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faecal samples and record the time of evacuation. 
These activities permit subsequent measurement 
of evacuated radioactivity. 

From the computerised data, dynamic images 
are generated and the position of the colon 
determined. To evaluate segmental colonic 
transit, regions of interest (ROI) are defined on 
scans and transit through each region is sepa- 
rately determined. Four regions of interest are 
used: 


e ROI 1 is the caecum, ascending colon and 
hepatic flexure. 

e ROI 2 is the transverse colon 

e ROI 3 is the splenic flexure 

e ROI 4 is the descending colon, sigmoid colon 
and rectum. 


The proportion of the scintographic counts in 
each region on each image is calculated and the 
distribution of scintigraphic activity throughout 
the colon with time is determined. Scintigraphy 
has advantages over other methods of measur- 
ing colonic transit in that a repeated or continu- 
ous observations can be obtained without 
additional radiation hazards. The estimated 
dose equivalent is less than one abdominal radi- 
ograph. The measurement of radiation counts in 
stool samples within closed containers makes 
the process of faecal examination convenient 
and aesthetically acceptable. Scintigraphic 
transit measurement also has the advantage 
over other methods in that segmental colonic 
transit can be quantified. The main problem 
with scintographic transit measurement is poor 
image resolution which can sometimes lead to 
difficulty in differentiating the colon from over- 
lapping small bowel. 


26.3.5.2 Rectal Transit 


Chronic idiopathic constipation may be due 
to impaired rectal evacuation, slow colonic 
transit or a combination of both functional 
abnormalities. 

Assessment of rectal evacuation is therefore an 
important component of the evaluation of the 
constipated patient. The variety of different 
methods of assessing rectal evacuation testify to 
the difficulties and the lack of consensus about 
the optimum method. 
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26.3.5.3 Barium Proctography 


Conventional assessment of anorectal function 
with barium proctography involves evacuation 
of a barium-labelled artificial stool. Barium 
proctography is widely used for assessment of 
anorectal angle, pelvic floor descent, rectoceles 
and mucosal prolapse. However, it is debatable 
how important it is to evaluate these parame- 
ters. The anorectal angles in constipated 
patients and in controls are similar and there 
is no relationship between symptoms and 
the anorectal angle. Pelvic floor descent, recto- 
celes and mucosal prolapses are probably the 
result rather than the cause of impaired rectal 
evacuation. Another drawback with barium 
proctography is safety. A typical investigation 
involves 1-2 min of fluoroscopy and 2-3 
radiographs 


26.3.5.4 Isotope Defecography 


The drawback of conventional proctography led 
to the development of a quantitative scinti- 
graphic method of assessing defecation. 
Scintigraphic defecography involves evacuation 
of a radiolabelled artificial stool. 

Radioactive markers, each containing 1 MBq 
activity are placed over the subjects pubis, lum- 
bosacral junction and coccyx to promote align- 
ment of images. With the subject in the left lateral 
position, 260 ml of an oat porridge and water 
mixture containing 100 MBq technetium is intro- 
duced intrarectally. The subject is imaged whilst 
seated on a commode with a gamma camera head 
against the left hip. Dynamic digital images are 
acquired during evacuation for up to 10 min and 
stored on computer. 

The images are replayed and a rectal region of 
interest is drawn around the bolus of scinti- 
graphic activity in the rectum. Rectal emptying 
curves are obtained. Rectal percentage of evacua- 
tion time and evacuation rate are easily calcu- 
lated. Ano-rectal angle, pelvic floor descent and 
rectocele can all be measured with reference to 
the markers and the anal canal. The advantage of 
scintigraphic defecography is that it provides 
quantitative and dynamic information on rectal 
evacuation. The other main advantage is the 
minimal radiation dose administered to the 
patient. 
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26.4 Conservative and Medical 
Management of Faecal Incontinence 


The principles governing conservative manage- 
ment of faecal incontinence are: 


e keep the stool formed 
e keep the rectum empty. 


See also Chapter 27. The roles of dietary meas- 
ures and pelvic floor exercises and re-education 
are also discussed in subsequent chapters. 


26.4.1 


Keeping the stool formed is extremely important, 
as a compromised anal sphincter finds it difficult 
to control liquid stool and maintain continence. 
Stool consistency also influences rectal function 
in that liquid stool makes urge incontinence 
worse than does solid stool. 

Stool consistency can be altered either by dietary 
manipulation or by use of constipation agents or 
both. It is important to recognise that the introduc- 
tion of a high-fibre diet or fibre supplements in the 
diet can be used to soften the stool as well as to 
make it formed. This can be achieved by regulating 
the amount of oral fluids. If the stool is already 
liquid, then the introduction of fibre supplements 
with limited oral fluids makes the stool firm as the 
fibre draws fluid from the stool itself. 

Constipating agents that work by slowing 
intestinal and colonic motility are also beneficial. 
The agents most commonly used are codeine 
phosphate and loperamide. These agents 
increase the residue time for the stool in the 
colon and therefore provide a better opportunity 
for absorption of water from the stool. 
Loperamide has an added beneficial effect in that 
it also increases the resting tone in the internal 
sphincter function, which may be beneficial in 
patients who have internal sphincter weakness. 

Occasionally, a combination of fibre supple- 
ments and constipating agents can work better 
than either of these used in isolation. This also 
has the advantage that a very small dose of the 
motility reducing agent is required. 


Keep the Stool Formed 


26.4.2 Keep the Rectum Empty 


Keeping the rectum empty is an important aspect 
of the management of faecal incontinence. It is 
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particularly important in the elderly patient who 
often has faecal loading or impaction. In these 
patients faecal incontinence is secondary to the 
faecal impaction, and often the treatment of 
faecal impaction results in complete resolution of 
the symptom of faecal incontinence. 

The simplest way of keeping the rectum empty 
is by regular use of glycerine suppositories, 
which can be brought over the counter. Two sup- 
positories a day will give an adequate and satis- 
factory bowel action. In some _ patients 
suppositories do not provide a satisfactory 
answer and in those circumstances daily enemas 
or washouts may be necessary. 

In a small number of patients, particularly 
young children, antegrade continence enemas 
may be necessary. This procedure involves bring- 
ing the appendix to the surface as a small opening 
providing access to the colon. The patient irrigates 
the colon with half a litre of water and this clears 
the colon completely, leaving an empty bowel. 


26.5 Conservative and Medical 
Management of Constipation 


Most patients with constipation can be managed 
successfully by conservative means. Less than 10% 
will require surgical intervention. The conserva- 
tive measures include dietary manipulation, judi- 
cious use of laxatives and specific drug therapy. 
Once a mechanical cause for constipation has 
been excluded, all patients should be given advice 
regarding a high-fibre diet, fibre supplementation 
and increased oral fluid intake prior to rectal and 
colonic transit studies. Any electrolyte abnormali- 
ties or impairment of thyroid function should be 
corrected. More than half of all patients presenting 
with the symptom of constipation will respond to 
such measures. Dietary manipulation is discussed 
in more detail in Chapter 27. 

A precise definition of the extent of the 
problem and the segments of the colon or rectum 
involved helps in deciding whether the treatment 
should consist of oral laxatives, rectal supposito- 
ries or enemas, or a combination of both. 
Approximately 26% of patients will have only 
rectal problems, a third will have a combination 
of rectal and colonic problems, another third will 
have colonic problems alone and the remainder 
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will have normal transit constipation. In patients 
with colonic inertia only, judicious use of laxa- 
tives provides the most satisfactory results. This 
may be combined with dietary measures or fibre 
supplementation. Such patients will not respond 
to treatment with rectal suppositories or enemas. 
In contrast, patients with delayed rectal transit 
will respond extremely satisfactorily to regular 
use of suppositories or enemas. Oral laxatives are 
of no benefit to such patients. Patients who have 
a combination of rectal and colonic transit 
abnormality need a combination of oral laxatives 
and suppositories or enemas. 

There is a resurgence of interest in the devel- 
opment of more targeted drug therapy for 
chronic idiopathic constipation, but at present 
no satisfactory targeted treatment is available. 
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Faecal Incontinence 
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27.1 Prevalence of Faecal 
Incontinence 


Faecal incontinence (FI) has been defined in 
several different ways. For the purposes of this 
chapter, “faecal incontinence is the involuntary 
loss of flatus, liquid or solid stool that is a social or 
hygienic problem” will be adopted.! The term 
“anal incontinence” is usually used to denote any 
involuntary leakage, whether of solid, liquid, or gas. 

FI is much more common in the general popula- 
tion than is often realised. Although the problem 
does increase with advancing age and disability, 
there are also large numbers of young otherwise 
healthy adults with this distressing symptom. 
Studies have found widely varying prevalence rates 
of faecal incontinence, depending on the definition 
of incontinence used and the population studied. 
The most recent community study included over 
10,000 community-dwelling respondents in the 
UK? Overall, 6.2% of men and 5.7% of women 
reported experiencing some FI in the past year; 
0.7% of men and women reported daily episodes 
that limited their quality of life. Other studies have 
found even higher reported prevalence, with many 
finding rates over 10%.’ There is a large overlap 
between people reporting FI and those complain- 
ing of difficulties with rectal evacuation.* 

FI becomes more common with advancing age, 
especially in the very elderly, with 16.9% of 
women over 85 years reporting occasional invol- 
untary loss of faeces.° For most people in institu- 
tional care faecal incontinence is compounded by 
urinary incontinence. Among the frail elderly in 
nursing homes prevalence of over 20% is 
common,® but rates of over 90% are also 


reported,’ suggesting that variation may be due 
to factors other than the ageing bowel (such as 
institutional regimens and policies). Many people 
are reluctant to mention symptoms to health 
professionals,® even when directly questioned.’ 
People with neurological disease or injury are 
especially vulnerable to loss of bowel control. It 
should be noted that in the colorectal literature 
“neurogenic incontinence” usually refers to 
incontinence caused by damage to the pudendal 
nerve rather than patients with neurological 
problems. This can cause confusion. Over one 
third of people who have a stroke have faecal 
incontinence on admission to hospital. This falls 
to 10% at 6 months, with older patients, women, 
and those with the most severe strokes, diabetes, 
or another disabling disease being most at risk.!° 
Spinal cord injury commonly causes major bowel 
dysfunction, with 11% reporting faecal inconti- 
nence weekly or more and only 39% having reli- 
able bowel continence.!! Multiple sclerosis is 
associated with constipation in over 40% and 
faecal incontinence in over 50%; those with 
greatest disability being most affected by both.” 
However, FI may be more a product of immobil- 
ity and dependency than neurological damage, 
and patients with neurological problems also can 
have other risk factors such as obstetric trauma. 


27.2 Assessment of Faecal 
Incontinence 


Incontinence of faeces is a devastating symptom 


in our hygiene- and odour-conscious society. To 
lose bowel control in adult life often causes the 
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individual to feel extremely embarrassed and a 
social outcast. This means that unless people are 
given the opportunity to discuss these symptoms, 
they will often not be disclosed, even when being 
treated for a related problem such as urinary 
incontinence. There are many opportunities for 
physiotherapists to become aware of possible 
problems with bowel control: during ante- or 
postnatal classes; on the maternity ward; during a 
consultation for bladder problems; during a con- 
sultation for an unrelated problem; and working 
in rehabilitation settings. 

As with any problem, investigation starts with 
talking to the patient. It is essential that, 
whichever member of the multidisciplinary team 
the incontinent or constipated person presents 
to, she or he is met by an empathetic and positive 
response. It will be important to build a relation- 
ship of trust with the patient if the whole picture 
is to be openly and frankly discussed. Some 
patients will not be aware of medical terms 
such as “defaecation” or even “stool,” but are 
reluctant to use their usual slang terms to a 


TABLE 27.1. Assessment of faecal incontinence checklist. 
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professional. Many people find it very difficult to 
talk publicly about their bowels and often do not 
have a vocabulary of words they consider socially 
acceptable to describe what is happening. 

Investigation must include a detailed history of 
bowel function, symptoms, and the effect on 
lifestyle. The present author’s own bowel assess- 
ment checklist is given in Table 27.1.'° The fol- 
lowing areas should be considered. 


27.2.1 Usual Bowel Pattern 
e How often do you open your bowels? 


“Normal” bowel function varies between one 
and three times a day to once in 3 days.'* It prob- 
ably is a minority of the total population (40% of 
men and 33% of women) who have their bowels 
open once each day.’* Most are irregular in bowel 
habit, with young women being the most irregu- 
lar. One third of young women open their bowels 
less than once per day and 1% do so less than 
once per week. 





Main complaint: 


Duration of symptoms/trigger for onset 
Usual bowel pattern 
Usual stool consistency (Bristol stool chart) 


Faecal incontinence: 
How often? How much? 


Urgency? Time can defer for Urge incontinence: 


Never/seldom/sometimes/frequently 

















Difficulty wiping: Yes No 
Sometimes 























Postdefaecation soiling: Yes 0 
Sometimes 



































Passive soiling: Yes No © Sometimes 
Events causing? 








Amount of flatus: Control of flatus: 
Good CI Variable C1 Poor 




















Ability to distinguish stool/flatus? 
Yes 0) 























Abdominal pain relieved by defaecation? 
Rectal bleeding? 

Mucus? 

Nocturnal bowel problems? 


Evacuation difficulties? 
Straining? 
Incomplete evacuation? 


Need to digitate anally, vaginally, or to support the perineum? 
Painful defaecation? 


Bloating? 
Sensation of prolapse? 
Pads/pants? 


Bowel medication? 

Other current medication 

PMH (include psychological). 

History of depression/antidepressants? 
Previous bowel treatments & results 


Obstetric history: para: 
Difficult deliveries or heavy babies? 


Dietary influences: 
Weight/Height/BMI 
Fluids (caffeine) 


Smoker? 


Skin problems 


Bladder problems 
Effect on lifestyle/relationships/Emotional/psychological effect 





27. Faecal Incontinence 


“Constipation” means different things to dif- 
ferent people. Infrequent bowel motions, if the 
stool is easy to pass and not hard, are not a cause 
for concern or intervention. Conversely, some 
very constipated people can produce a stool 
several times per day, but only at the expense of 
long hours of straining on the toilet. In the 
general population, there is no age-related 
decrease in the actual frequency of defaecation, 
although there seems to be an increase with age 
in self-report of constipation and an increase in 
laxative use.'° Just because someone is taking lax- 
atives, it does not necessarily mean that they 
actually are constipated. 

It is important to record if the patient reports a 
recent change in the frequency of bowel motions 
as this may indicate underlying disease or malig- 
nancy. Any recent unexplained change in bowel 
habit in a patient over 40 years should be investi- 
gated by barium enema X-ray or by colonoscopy. 
Asking the patient to keep a diary or chart of 
bowel actions for a week often provides useful 
baseline information. This chart can also record 
food and drinks taken. 


27.2.2 Usual Stool Consistency 


e What is your stool (bowel motion) like; is it 
loose, soft but formed, hard or hard pellets? 
e Does this vary? 


It is important to record if stool consistency has 
altered and if the patient reports a change in 
stool colour. Patients with the irritable bowel 
syndrome are particularly prone to a very vari- 
able stool consistency. Where the patient has dif- 
ficulty in describing the stool, a visual prompt 
may be helpful (Figure 27.1). Type 3 or 4 is the 
most usual consistency, but in women only 56% 
of stool are these “normal” types; 61% of stool 
are these types in men.!° If the stool is loose, this 
makes both passive and urge faecal incontinence 
far more likely. Pellet stool is common in slow 
transit constipation. 


27.2.3 Faecal Incontinence 


This often will need sensitive enquiry as many 
people are reluctant to admit FI. It also is quite 
difficult to gauge severity as many people restrict 


201 


their lifestyle to limit the possibility of urge 
incontinence, so it may actually happen very 
infrequently yet still be a major problem, and 
many find it difficult to estimate the amount lost. 
It is helpful to question separately about the 
two major symptom types of urge or passive 
incontinence. 


27.2.4 Urgency and Ability to Defer 
Defaecation 


e When you need to open your bowels do you 
need to rush to get to the toilet? 


e How long can you hold on for? 


Normally defaecation can be deferred for long 
periods of time as the urge to defaecate is 
opposed by voluntary contraction of the external 
sphincter,'” which should generate sufficient pres- 
sure to prevent immediate stool expulsion and to 
return the stool to the rectum (see Figure 27.2). If 
the external sphincter is not functioning well, the 
squeeze may be insufficient to suppress the urge 
to defaecate, even when the stool is a normal con- 
sistency. A reduced squeeze pressure and an 
inability to sustain a submaximal contraction has 
been found to correlate with the symptom of 
urgency.'® Patients generating high bowel pres- 
sures seen in inflammatory bowel disease or 
irritable bowel syndrome may report severe 
urgency. Some patients with faecal incontinence 
generate pressure waves of very high amplitude 
(up to 500 cm H,0 pressure). Without adequate 
sphincter response to oppose this, urge inconti- 
nence is very likely.!? In instances where a 
patient is suffering from diarrhoea this is espe- 
cially difficult, due both to increased bowel 
pressures opposing sphincter function and to 
loose stools. 


27.2.5 Urge Incontinence 


e Do you ever not get to the toilet in time and 
have a bowel accident? 


This often highlights a weakness or defect in the 
external anal sphincter, which is unable to 
oppose rectal contractions and so allow delay 
in defaecation.*”*! Urgency may become a per- 
sistent problem for an individual who has 
suffered an episode of faecal incontinence, as 
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Type 1 


Type 2 


Type 3 


Type 4 


Type 5 


Type 6 


Type 7 





the catastrophic effect leads to the fear of future 
accidents and so an immediate rush to the toilet 
to prevent this. It is possible that a vicious circle 
develops—any bowel sensation is interpreted as 
urgent and likely to lead to incontinence—this 
causes great anxiety, even panic, which in turn 
exacerbates the sense of urgency. It is important 
to establish how frequently urge incontinence 
actually occurs and whether restrictions in 
activities are due to actual or feared inconti- 
nence. Some people have very infrequent 
episodes, but self-impose major lifestyle restric- 
tions and never venture far from a toilet “just 
in case.” 


Separate hard lumps, 
like nuts (hard to pass) 


Sausage-shaped 
but lumpy 


Like a sausage but with 
cracks on its surface 


Like a sausage or snake, 
smooth and soft 


Soft blobs with clear-cut 
edges (passed easily) 


Fluffy pieces with ragged 
edges, a mushy stool 


Watery, no solid pieces 
ENTIRELY LIQUID 


Figure 27.1. Bristol 
Stool Form Scale, 
with permission from 
Dr K Heaton. 


27.2.6 Passive Soiling 


e Do you have any leakage from your back 
passage, of which you are unaware? 
e Is this liquid or solid? 


e Does this occur at any time or only after you 
have opened your bowels? 


The smooth muscle internal anal sphincter is 
responsible for resting tone in the anal canal. A 
weak or disrupted sphincter will not close the 
anal canal completely, and therefore, if the stool 
is loose or soft, some will remain in the anal 
canal and will ooze out after defaecation. Passive 
soiling is associated with internal anal sphincter 
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Nerves 


Internal 
sphincter 
relaxes 





Stool moves down 






Stool 
returns 
to rectum 


External 
sphincter 
squeezes 


External sphincter squeezes 


Figure 27.2. Section of the rectum and anal canal. a Stool moves 
down. b External sphincter squeezes. 


damage on ultrasound.”°”! These patients com- 
plain of great difficulty in cleaning the anus after 
defaecation and subsequent soiling, possibly for 
several hours. Others experience passive soiling 
at any time without being aware of it or loss of 
stool exacerbated by physical exertion such as 
walking or playing sports. Passive loss of pellet 
stool or loss of copious amounts of mucus may 
result from a rectal prolapse (see below). 
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27.2.7 Flatus 


e Can you control wind? 


e Are you able to tell the difference between wind 
and the need to empty your bowels? 


This also examines the function of the sphincters 
and whether they are able to maintain an airtight 
seal. Some patients report incontinence of liquid or 
solid stool occurring on passing flatus because they 
are unable to distinguish between flatus and stool. 


27.2.8 Presence of Blood and Mucus 


e Do you pass any blood or mucus when you have 
your bowels open? 


Fresh blood may be passed if a patient has haem- 
orrhoids or an anal fissure. Darker blood may 
indicate underlying disease or malignancy. The 
presence of blood and mucus in an individual 
with a history of straining may indicate the pres- 
ence of a solitary rectal ulcer. Copious mucus 
with normal bowel function may indicate a vil- 
lious adenoma; with disturbed bowel function, 
mucus is a frequent accompaniment to the irrita- 
ble bowel syndrome. When a patient reports 
passing blood and/or mucus further investigation 
is warranted. 


27.2.9 Pain 


e Do you have pain associated with opening your 
bowels? 

e Is this before opening your bowels and relieved 
by opening your bowels or is it a pain as you 
actually pass a stool? 


Pain with an urge to defaecate may be reported 
by patients with inflammatory bowel disease or 
the irritable bowel syndrome, making it difficult 
to defer defaecation. They may refer to a colicky 
or spasmodic ‘stabbing’ pain. Pain with defae- 
cation is often caused by haemorrhoids or an 
anal fissure. Chronically constipated people often 
report abdominal discomfort, especially accom- 
panied by bloating. 


27.2.10 Evacuation Difficulties 


e Do you have difficulty opening your bowels? 
e Do you need to strain? 


204 


e If so, for how long? 

e Do you ever need to insert a finger into your 
back passage or vagina to help stool out? 

e Do you need to push on the area by your back 
passage? 

e Does it feel as if you have not completely 
emptied your bowels? 


These questions examine whether the patient 
suffers from an evacuation difficulty. See Chapter 
28a for details of constipation assessment. 


27.2.11 


Some people may report a dragging feeling, or 
even that the rectum protrudes from the anus, 
particularly during or after straining. Most pro- 
lapses will reduce spontaneously after defaeca- 
tion, but occasionally the patient may find it 
necessary to manually replace the rectum. 


Sensation of Prolapse? 


27.2.12 Pads or Pants 


e Do you need to wear a pad due to problems 
with leakage from your bowels? 

e If so, what type of pad? 

e Do you need to change your underwear during 
the day due to leakage? 

e If yes, how often? 


Patients may wear pads due to urinary inconti- 
nence and so it is important to identify if pads or 
underwear are changed due to FI. Also, patients 
who describe urgency may always wear a pad due 
to fear of incontinence rather than actual accidents. 


27.2.13 Medication 


Many medications can influence bowel function, 
either to constipate or to loosen the stool (see 
Chapter 28c). 


27.2.14 Past Medical History 


The history may give important clues as to causa- 
tion. Major neurological disease, abdominal 
surgery, diabetes, thyroid disease, psychological 
disturbances, and many other disorders may have 
an influence on bowel function. Any anal trauma 
may be relevant, as may unwanted anal inter- 
course, which has been found to be associated 
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with internal anal sphincter damage.” Many 
women date the onset of bowel symptoms to 
gynaecological surgery, especially hysterectomy.” 


27.2.15 Obstetric History 


e How many babies have you had? 

e Were forceps used for any of these deliveries? 
e Did you tear or did you have stitches? 

e How heavy were the babies? 


e Was there any problem with bowel control 
following the deliveries? 


Women who have had a difficult delivery, particu- 
larly assisted by forceps or involving a third- 
degree tear, are especially likely to report faecal 
incontinence.” Prolonged labour (particularly the 
second stage) and heavy babies can cause trauma 
and damage to the anal sphincters. Postnatally 
women are frequently asked about bladder func- 
tion and taught the importance of pelvic floor 
exercises. Bowel function is much less frequently 
considered or mentioned. Women with pre- 
existing irritable bowel syndrome are known to be 
more likely than others to develop faecal urgency 
post-partum (64% vs.10%) and poor control of 
flatus (35% vs. 13%), at least in the short-term.” 


27.2.16 Diet, Smoking, Weight, and Fluid 
Intake 


Many people find that what they eat influences 
their bowel function. Nicotine is thought to slow 
upper gut motility and increase total transit time, 
but it seems that it can speed rectosigmoid 
transit,” and this fits with many people report- 
ing clinically that smoking a cigarette facilitates 
initiation of defaecation. It is not known whether 
obesity has an adverse effect on bowel control. 
Some people with anorexia become very consti- 
pated; others abuse laxatives; a few seem to expe- 
rience pelvic floor problems, possibly secondary 
to excessive exercise regimens or muscle wasting. 
Caffeine is a known gut stimulant” and will exac- 
erbate urgency in many patients. 


27.2.17 Skin Problems 


Some patients with faecal incontinence seem to 
have few problems with skin excoriation. Others 
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suffer greatly from soreness and _ itching. 
Certainly, if there is diarrhoea, there is the possi- 
bility of small bowel digestive enzymes in contact 
with the skin. If there is both urinary and faecal 
leakage, this makes soreness worse.”* Some post- 
menopausal women may have skin problems due 
to hormone deficiency (and oestrogens have 
been suggested to have some beneficial effect on 
symptoms of faecal incontinence”’). Where skin 
problems prove resistant to simple skin care and 
barrier creams, it is worth seeking a dermatologi- 
cal opinion as there may be secondary infection 
or a treatable skin condition. 


27.2.18 Bladder Control 


e Do you have any problems with leakage from 
your bladder? 

e Does urine leakage occur if you cough, sneeze, 
or laugh? 

e Do you need to rush to the toilet to pass water? 


This helps to identify any other continence 
symptoms. Referral for further investigations 
may be indicated. Up to a quarter of women 
attending a urodynamic clinic for investigation 
of urinary incontinence will admit to FI on a 
postal questionnaire, but only 15% do so on 
direct questioning, emphasising the difficulty 
many women have in admitting this symptom.? 
FI more often seems to be associated with an 
overactive bladder than with stress incontinence, 
possibly reflecting the overlap of irritable bowel 
syndrome with an unstable bladder.*” 


27.2.19 Effect on Lifestyle/Relationships/ 
Psychological Factors 


If a patient reports symptoms of faecal inconti- 
nence, it is important to ascertain how this has 
affected his or her lifestyle. Some patients report 
feeling very restricted, planning their journeys 
around toilet facilities; others may become house- 
bound. Obviously such behaviour will have a pro- 
found effect on the individual and any partner and 
family. Patients often report avoiding a sexual 
relationship due to feeling dirty or a fear that an 
episode of incontinence will occur. Although intu- 
itively and clinically it is often felt that faecal 
incontinence has a major negative impact on 
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pscyhosocial well-being, there have been remark- 
ably few formal studies of this. A condition-spe- 
cific quality of life index has been developed.*! 


27.3 Examination 


It has been suggested that a good history and 
physical examination can predict findings of 
anorectal physiology studies in many cases. A 
low resting tone in the anal canal on digital 
examination is associated with passive leakage 
and there is often gaping of a “funnel-shaped” 
anal introitus if gentle traction is applied away 
from the anal verge.”* Reduced strength and 
duration of voluntary contraction has been found 
to correlate with the symptom of urgency.?! 
Urge incontinence is also associated with 
reduced puborectalis squeeze and a reduced 
anorectal angle, and many patients also report 
urge and stress urinary incontinence.”! 

However, estimation of resting and squeeze 
sphincter tone has not been found to correlate well 
with any objective measure of sphincter function. 
Also, there is as yet no validated scale for assessing 
the strength or endurance of anal squeeze. 
Possibly, adaptation of the Oxford grading scale 
would be useful, but it is not known whether this 
would be reliable or reproducible or have any clin- 
ical relevance. In men digital examination has 
been found to be reliable except for assessment of 
fatigue.» It is increasingly recognised that fatigue 
of voluntary squeeze is an important parameter of 
assessment, and it is possible to work out a fatigue 
rate index using manometry.* It is not known 
whether digital examination can accurately assess 
the rate of fatigue of an anal squeeze. It is also very 
important to remember that there is a lot more to 
anal continence than just the sphincter; control 
involves a complex interplay between sphincter 
function, gut motility, stool consistency, and the 
physical and mental ability to respond appropri- 
ately to the call to stool. 

Aspects of physical examination other than the 
resting and squeeze tone of the anal canal should 
include: 


e Inspection of the perianal skin for skin excoria- 
tion, presence of soiling, any congenital abnor- 
malities, and any haemorrhoids or skin tags. 
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e Inspection of the perineum for scarring from 
episiotomy or tears (however, perineal inspec- 
tion has been shown not to correlate well with 
the presence or absence of occult anal sphinc- 
ter damage as seen on anal ultrasound, and an 
apparently intact perineum does not preclude 
underlying sphincter damage*). 

e Inspection of the posterior wall of the vagina 
for any rectocele at rest and on straining. 

e Where there is any suspicion from the history 
of rectal prolapse, this seldom will be apparent 
if the patient is examined lying down. The best 
way to check for prolapse is to sit the patient 
on a commode or toilet, sitting forward on the 
toilet seat and leaning forward and ask her to 
strain as hard as she can. A prolapsing rectum 
will be visible or can be felt at the anal verge or 
below. 


e Perineal descent of greater than 2 cm on 
straining is considered abnormal. 


e The contours of the lower back may suggest 
previously unsuspected spina bifida occulta. 


e The presence of a loaded rectum may suggest 
constipation or faecal impaction, particularly 
in a frail or immobile person. Digital rectal 
examination provides an unreliable indicator 
of colonic loading, particularly where stools 
are soft and puttylike rather than hard.* Plain 
abdominal X-ray may be helpful. 


TaBLE 27.2. Physical examination results.? 








Inspection Palpation Endoscopy 
Perineal soiling Resting tone Intussusception 
Scars Squeeze tone Solitary rectal ulcer 
Anal closure 

Muscular defect Sphincter defects Scarring 

Loss of perineal body Anal canal length Mucosal defects 
Rectal prolapse Puborectalis tone Neoplasm 
Muscular contraction and motion 

Perineal descent Rectal content Inflammation 


Anal skin reflex to 
pinprick 
Anatomic anorectal 
pathology: 
Haemorrhoids 
Skin tags 
Fistula 
Mucosal ectropion 
Fissure 
Others 


Soft tissue scarring 


Rectocele 
Intussusception 


Rectovaginal fistula 


Inflammatory bowel 

disease 
Infectious colitis 
Others 


Fistula 





From Jorge and Wexner.>® 
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e A general assessment of physical abilities and 
any disabilities that might impair the individ- 
ual’s coping with independent toileting. 


Ideally, every person should have had a full 
medical examination to check for any rectal 
masses. Jorge and Wexner*® have proposed a 
format for recording the findings from physical 
examination (Table 27.2). 


27.4 Rating the Severity 
of Incontinence 


It is important for both clinical practice and 
research that a reproducible and valid estimation 
of the severity of the incontinence is made. Only 
thus can the effectiveness of therapy be gauged. 
There have been several rating scales for faecal 
incontinence proposed. All have been found to 
correlate reasonably well with a careful clinical 
evaluation of the severity of incontinence,*” but 
none as yet has been subject to evaluation with 
large patient groups to examine the ability to 
reflect changes in severity. 


27.5 Investigations 


As well as a detailed history, patients should have a 
digital rectal examination to check for local pathol- 
ogy. Patients with a recent unexplained change in 
bowel habit need at minimum a sigmoidoscopy 
and preferably a barium enema or colonoscopy. It 
has been found that people with colorectal carci- 
noma are much more likely to report faecal incon- 
tinence than age-matched controls, with about a 
quarter reporting this symptom. *8 

Where the cause of impaired bowel control is 
unclear or when first-line management has 
failed, the patient will need further investiga- 
tions. Anorectal physiology tests and anal ultra- 
sound provide assessment of the function and 
the structure of the internal and external anal 
sphincters (see Chapter 26). However, there is 
some debate as to the value of these tests for 
routine assessment, with information from tests 
only changing diagnosis in 19% of cases and 
resulting in a changed management plan for 16% 
in one series.*? 
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Symptoms, especially their severity, often do 
not correlate well with objective findings. It 
seems that as continence is a complex interplay 
of sphincter integrity and function, as well as 
stool consistency, gut motility, and many other 
factors, there is often residual capacity even in 
damaged muscle. 


27.6 Summary 


Assessment of bowel control requires appropri- 
ate sensitive questioning, which will facilitate dis- 
cussion and allow patients to voice any 
symptoms or anxieties. Physiotherapists and 
nurses will often have access to people at risk of 
faecal incontinence, and it is important to use 
every opportunity to allow discussion of this sen- 
sitive issue. Patients may express a sense of relief 
that they have been asked about their bowel 
control and provided with an opportunity to ask 
questions and seek help. 


27.7. Conservative Management 


27.7.1 


Some patients find that if they can achieve a 
regular complete rectal evacuation at a pre- 
dictable time, then episodes of faecal inconti- 
nence can be controlled. Sometimes patients get 
into a chaotic bowel pattern and all attempts at 
control feel helpless. Trying to impose a regular 
pattern, if successful, can greatly enhance the 
individuals sense of control. The bowel usually is 
inactive during sleep. Maximal motility occurs on 
waking for most people. This can be enhanced by 
eating, drinking, and physical activity. Therefore, 
the patient is advised to eat breakfast, take a 
couple of warm drinks, and then attempt to 
defaecate about 20-30 minutes later (sooner if 
the urge is felt), using the evacuation techniques 
outlined below. 

Unlike urinary incontinence, where there has 
been quite a lot of work on bladder retraining for 
urgency, there is no good evidence that instruc- 
tion to defer the urge to defaecate for as long as 
possible can “retrain” the bowel, although clini- 
cally it is recommended by expert opinion.” 


Bowel Habit and Timing 
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27.7.2 Dietary Management of Faecal 
Incontinence or Urgency 


The bowel is designed for processing food and 
so diet can affect FI. However, it is not easy to 
offer advice on this as it seems to vary from 
person to person and there is very little research 
on which foods can make incontinence better or 
worse. What will make life a nightmare for one 
person seems to have no effect at all on 
someone else. 

It is worth experimenting a little to see if each 
individual can find anything that upsets bowel 
control. Fibre supplements have been found to 
contribute to faecal incontinence in frail immo- 
bile people,*>*! but supplements of soluble fibre 
can be helpful in those with loose stool.” Softer 
stool is more difficult to hold during an urge to 
defaecate and also is more likely to passively 
leak. There are no trials on the effect of fibre 
reduction on faecal continence, but clinically a 
lot of patients derive benefit from moderating 
their fibre intake." 

Very spicy or hot food can upset some people. 
Other foods to consider include milk products 
and chocolate, which some people find make 
their stools looser. A few people find that artifi- 
cial sweeteners (in many low-calorie foods, 
drinks, and chewing gum) have a tendency to 
make their stools looser. If the patient thinks that 
there may be a link with what she or he eats, 
keeping a diary may reveal if there is a pattern. 
A course of antibiotics can upset bowel function. 
Probiotics are an area of increasing interest. 
These “beneficial bacteria” are found by some 
patients to regulate bowel function, particularly 
if it has become disturbed after a bout of gas- 
troenteritis or a course of antibiotics. Research is 
as yet limited. 

Conversely, some foods help to make stools 
firmer, and therefore easier to control for some 
people. Arrowroot biscuits, marshmallow sweets, 
and very ripe bananas each help some people. 

Incontinence of flatus is difficult to treat. 
Dietary changes, such as reduction in bran prod- 
ucts, vegetables, and caffeine can reduce the 
amount of flatus produced for some people. 
Products such as probiotics and aloe vera are 
reported as helpful in reducing flatus by some 
patients.* 
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27.7.3 Drinks 


What is drunk can make a difference to some 
people, and again this is individual and it 
is worth experimenting. Alcohol seems to 
cause the bowels to be loose and urgent for 
some people, but less so for others. Different 
types of alcoholic drink can affect people in dif- 
ferent ways. Some find that beer is better than 
wine or that white wine is better than red, or 
vice-versa. 

Some people have a bowel that seems to be 
very sensitive to caffeine, which is in coffee, tea, 
cola drinks, and expensive chocolate. Caffeine 
stimulates the colon and so makes the stools 
move through faster. This means that less fluid is 
taken from the stools, which are then looser and 
more urgent. For the patient with urgency, fre- 
quency, or loose stool, it is worth trying to spend 
at least a week without any caffeine (decaf- 
feinated tea, coffee, and cola are available at most 
supermarkets) to see if this helps. If things are 
better without caffeine, then the patient has a 
choice of whether or not to drink it. If someone 
drinks a lot of caffeine, do not stop it suddenly as 
headaches may result: advise people to gradually 
cut down. 


27.7.4 Medication 


The aim is to achieve a formed stool without 
actually constipating the patient. Firm stool is 
easier to hold during urgency and has less ten- 
dency to leak. There is some evidence for using 
loperamide** and this is the drug of first 
choice.” If tablets constipate, a liquid formula- 
tion makes the exact dose easier to adjust. 
Loperamide can either be taken regularly or on 
an “as-needed” basis. As the only significant 
side effect is constipation, it can be taken in 
doses up to 16 mg daily on an ongoing basis. 
Codeine phosphate is an alternative, but has 
more side effects. 

Some patients benefit from using suppositories 
or a microenema to achieve complete rectal emp- 
tying at a time they can control. This can be 
combined with use of loperamide. There is some 
initial experimental work on drugs that enhance 
anal sphincter closure,“ but none is commercially 
available. 
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27.7.5 Exercises 


There have been remarkably few studies of pelvic 
floor muscle training alone for faecal inconti- 
nence. One controlled study has suggested that 
there may be no advantage over patient educa- 
tion and “urge resistance.”* 


27.7.6 Biofeedback 


The colorectal literature abounds with case series 
of biofeedback used for faecal incontinence. This 
may include the use of manometric pressure or 
EMG to give the patient feedback about anal 
squeeze performance during exercises, but more 
usually it involves more complex two- or three- 
balloon systems that attempt to teach the patient 
to alter rectal sensitivity and to respond to the 
normal decrease in anal pressure when the 
rectum is distended (rectoanal inhibitory reflex) 
by a voluntary squeeze to avoid incontinence. 
Controlled studies are few, and those that exist 
have not found that one method is superior to 
any other or that biofeedback is better than exer- 
cises alone.*>4748 


27.7.7 Electrical Stimulation 


Intra-anal electrical stimulation has been used in 
a few studies as an adjunct to exercises or 
biofeedback, with some suggestion of improved 
effect.” However, one controlled study has sug- 
gested that any effect may be more enhanced sen- 
sation than actual motor strengthening,” but 
much more work is needed to confirm this. 


27.7.8 Conservative Management 
of Constipation 


Myths abound in the management of constipa- 
tion.*! Simple recent-onset mild constipation 
may respond to increasing fibre, fluids, and 
exercise levels, but these patients are seldom 
referred for specialist assessment and care. 
Many patients have been given the mistaken 
impression that if only they took more care 
of themselves the constipation would resolve. 
This can lead to great frustration and at 
times counter-productive excessive fibre, fluid 
intake, and obsessional exercising. Sedentary 
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patients with constipation may benefit from 
increased exercise, but those with normal activ- 
ity levels probably will see no benefit from an 
increase. 


27.7.9 Environmental Factors 


People who are unwell or generally weak may be 
unable to generate enough abdominal effort to 
stimulate a defaecation reflex. Poor toilet facili- 
ties or lack of privacy may exacerbate this or 
worsen symptoms of urge FI. Confused people 
may fail to realise what social behaviour is 
required for toileting and ignore the call to stool. 
For those in institutional settings, attention to 
adequate privacy is important. 


27.7.10 Defaecation Technique 


Adopting a semisquat position by raising the 
feet on a footstool, breathing normally, and 
using the abdominal muscles to “brace and 
bulge,” rather than holding the breath and 
straining seems to benefit many patients clini- 
cally. These techniques can be taught using 
biofeedback (EMG and/or expulsion of a rectal 
balloon) to demonstrate good technique 
and any paradoxical tightening. However, no 
study has yet shown that biofeedback enhances 
the effect of simple instruction and patient 
teaching. 


27.7.11_ Exercises 


Patients with a descending perineum may benefit 
from pelvic muscle training in order to “sta- 
bilise” the anal canal during defaecation. There 
have been no studies evaluating the effectiveness 
of this. 
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28a 
Constipation 
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28a.1_ Prevalence of Constipation 
and Associated Factors 


Constipation is a subjective term used to describe 
difficulty in defaecation, due to straining or the 
infrequent passage of small hard stools, or both. 
Bowel patterns in individuals change over time 
and prevalence studies have used different defi- 
nitions of constipation; therefore, it is difficult to 
obtain an accurate estimate of the prevalence of 
constipation in adult populations. The Rome cri- 
teria suggest functional constipation includes a 
group of disorders with symptoms that include 
difficult, infrequent passage of stool, sometimes 
with feelings of incomplete emptying, which have 
persisted for at least 12 weeks (not necessarily 
consecutively).' In the United States a study 
found an overall prevalence of constipation of 
14.7%; 4.6% functional, 2.1%, irritable bowel syn- 
drome (IBS), 4.6%, outlet obstruction (OO), and 
3.4 % reported mixed symptoms of IBS and OO,? 
with a higher prevalence of OO in women and 
functional constipation in men. 

Both the American study and a Swedish study? 
found lower overall prevalence of constipation in 
women than an Australian study of 41,857 
women.‘ This study reported that common to all 
groups from age 18 to74 was an association of 
constipation with haemorrhoids and “other 
bowel symptoms.” Also: 


e In the middle cohort (45-49 years) prevalence 
of constipation was estimated to be 26.6%; 
other factors included going through the 
menopause in the last year, currently taking 
hormone replacement therapy, having had 


gynaecological surgery, and taking drugs for 
sleep or “nerves.” 

e In the older cohort (70-74 years) the preva- 
lence of constipation was estimated to be 
27.7%; other factors included having had 
gynaecological surgery and taking drugs for 
“sleep” or for “nerves.” 


Constipation is commonly experienced by 
women during pregnancy; the overall prevalence 
is estimated to be about 40%, with 24% of these 
women reporting constipation occasionally and 
16% reporting constipation often or almost 
always.’ While studies suggest that these distur- 
bances in gastrointestinal motility might be 
largely attributed to hormonal alterations,° there 
are many other factors that contribute to consti- 
pation during pregnancy. 

Constipation is a commonplace symptom, 
largely self-managed,* the impact of which might 
not be realised by health care professionals. 
There is some evidence to suggest that other 
sequelae of chronic straining at stool might 
include urinary incontinence,’ pelvic organ pro- 
lapse, and anal incontinence.® Although constipa- 
tion is not associated with mortality, a significant 
proportion of women experience it and the finan- 
cial costs of its sequelae are great. 


28a.2 Aetiology 
and Pathophysiology 


Defaecation has been defined as “a coordinated 


process of storage and expulsion of faeces that 
depends on sensorimotor activity of voluntary 


213 


214 


and involuntary sphincters. Integration of 
somatic and autonomic mechanisms, intrinsic 
gut neural and endocrine systems, cortical and 
conditioned reflex mechanisms and local and 
spinal reflex responses are required with volun- 
tary contraction and relaxation of the striated 
muscles of the pelvic floor and anal sphincters, 
abdominal wall, and respiratory muscles of the 
diaphragm and rib cage.”® 

Many of the factors identified as being associ- 
ated with constipation are also associated with 
dysfunction of the pelvic floor muscles (PFMs). 
Damage to the PFMs and their innervation, 
which can occur during childbirth or gynaeco- 
logical surgery, may contribute to constipation 
in women.'°-!4 Repeated straining at stool is 
thought to exacerbate the damage and can result 
in weakness of the pelvic floor (PF), perineal 
descent during straining, and secondary 
anatomical changes. These changes may lead to 
anorectal dysfunction, difficulties in defaecation, 
and at their worst, faecal incontinence.!!)!5-!7 
Constant straining at stool also has been impli- 
cated in the development of uterovaginal pro- 
lapse in the presence of defective uterine 
supports.'© About 5% of Australian women aged 
45 to 49 years and 21% of older Australian 
women (70-74 years) report having undergone 
surgery for repair of a prolapsed bladder, uterus, 
or bowel.!8 

Constipation is a symptom of many diseases 
and disorders, both physical and psychological. 
As well as these myriad extracolonic factors, con- 
stipation also may have underlying congenital or 
pharmacological causes. Colonic causes of con- 
stipation are either structurally or functionally 
based. If conventional investigations do not 
reveal any organic cause, then constipation is 
considered to be functional. 


28a.3 Functional Constipation 


Functional constipation can be subdivided into 
constipation caused by colonic inertia (slow 
transit constipation) or obstructed defaecation, 
which sometimes is referred to as disordered 
defaecation, anismus, paradoxical puborectalis 
contraction, or pelvic outlet obstruction. 


PE Chiarelli 


28a.3.1 


These patients have no organic cause for their 
symptoms and have delayed transit through the 
colon and rectum. It is considered to be a neuro- 
muscular disorder, classified as a disorder of the 
mesenteric plexus. Patients with slow transit con- 
stipation have a normal-sized colon.’ The upper 
level of normal transit time might be considered 
to be 72 hours.” 


Slow Transit Constipation 


28a.3.2 Obstructed Defaecation 


Functional constipation but not outlet obstruc- 
tion is associated with advancing age, and 
outlet obstruction is clearly more common in 
women than men.?! Obstructed defaecation 
includes such syndromes as descending per- 
ineum (with or without prolapse), dyssynergia 
(anismus), and less commonly anterior rectal 
wall prolapse, intussusception, and enteric 
prolapses. 


28a.4 Syndromes Associated 
with Obstructed Defaecation 


28a.4.1 


Intussusception is a circular rectal wall infolding 
of more than 4 mm of the rectal mucosa during 
straining.” 


Intussusception 


28a.4.2 Enteric Prolapses 


Sigmoidocele and enterocele are prolapses of the 
colon into the rectovaginal fossa. Rectal prolapse 
is herniation (procidentia) of the full thickness of 
the rectum through the anal canal.” 


28a.4.3 Anterior Rectal Wall 
Prolapse (Rectocele) 


This is a herniation of the anterior rectal wall 
through the rectovaginal septum and posterior 
vaginal wall into the lumen of the vagina. Found 
in 20-80% of women, but most are asymptomatic 
and caused by primary laxity of the rectovaginal 
septum or by septal damage due to chronic or 


28a. Constipation 


excessive straining.”> Some constipated women 
assist defaecation by placing one or two fingers 
into the vagina during a bowel motion and press- 
ing backward toward the coccyx or by applying 
firm pressure on the perineum. This has the 
effect of flattening out the “pouch” of the recto- 
cele, which allows emptying to proceed. 


28a.4.4 Descending Perineum Syndrome 


Usually only seen in women, this syndrome is 
clinically defined as occurring when the plane of 
the perineum (led by the anal verge) extends 
beyond the ischial tuberosities during valsalva; 
normally the perineum moves 2-3 cm during a 
bearing down effort. The puborectalis muscle 
plays an important role in supporting the anal 
sphincter during defaecation.””? It helps to 
“funnel” the contents as the EAS relaxes and 
allows for faecal expulsion. When the muscles are 
overstretched as in the descending perineum 
syndrome, this support is lost. 


28a.4.5 Muscle Dyssynergia 


The normal coordinated action of the muscles of 
the PF often is taken for granted. Two types of 
impaired muscle coordination can affect the act 
of defaecation. 


e Some patients contract rather than relax 
the muscles around the anal canal during 
expulsive efforts. During a rectal examination, 
it may found that during attempts at expul- 
sion (simulated defaecation), the anorectal 
angle becomes more acute rather than being 
felt to widen and/or no decrease in anal 
sphincter tone. 


e Some patients are unable to generate an ade- 
quate propulsive force within the pelvis. 


28a.5 Assessment of the 
Constipated Patient 


The comprehensive assessment of a patient 
complaining of constipation should include a 
close examination of the symptoms experi- 
enced by the patient, examination of the 
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Box 28a.1 
Rome 11 Criteria 24 


The patient should report at least two of 
the following symptoms for at least 12 
weeks (not necessarily consecutively) 
within the previous 12 months 


e Straining in = 25% of bowel movements 

e Lumpy or hard stools in = 25% of bowel 
movements 

e Sensation of incomplete emptying in 
= 25% of bowel movements 

e Fewer than three bowel movements 
per week 











abdomen by palpation, and a physical exami- 
nation of the PFMs and their function. This 
necessitates a rectal examination in males and 
a vaginal/anal examination in females includ- 
ing assessment of the patient’s straining 
pattern. Diagnostic criteria for chronic func- 
tional adult constipation, the Rome II criteria,”4 
are shown in Box 28a.1. 

Symptoms of constipation often manifest 
themselves as part of IBS. It is important that 
clinicians try to differentiate between slow 
transit constipation and disordered defaecation 
while realising that both can be experienced 
simultaneously.” 

Clinicians use the term “constipation” to 
describe infrequent, incomplete, difficult, or pro- 
longed evacuation or to describe stools that are 
too small, too hard, or too difficult to pass; 
patients tend to dwell on such symptoms as 
bloating, abdominal and pelvic pain, and nausea. 
Investigators in the US have developed a well- 
validated constipation scoring system (CSS) 
aimed at obtaining a universally objective defini- 
tion to assist in the clinical diagnosis and treat- 
ment of functionally constipated patients” 
(see Table 28a.1). 

Using the CSS, patients scoring more than 15 
(out of a possible 30) are considered to have con- 
stipation. Careful evaluation of the pattern of 
symptoms within the CSS provides information 
that might allow for clearer differentiation 
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TABLE 28a.1. The constipation scoring system.? 





Symptom Score 





Frequency of bowel movements 
1-2 times per 1-2 days 

2 times per week 

Once per week 

Less than once per week 

Less than once per month 


WN | Oo 


Difficulty: Painful evacuation effort 
Never 

Rarely 

Sometimes 

Usually 

Always 


PWN | OO 


Completeness: Feeling incomplete evacuation 
Never 

Rarely 

Sometimes 

Usually 

Always 


WN — oO 


Pain: abdominal pain 
Never 

Rarely 

Sometimes 

Usually 

Always 


PWN —| Oo 


Time: Minutes in lavatory per attempt 
Less than 5 

5-10 

10-20 

20-30 

More than 30 


WN | OO 


Assistance 

Without assistance 
Stimulative laxatives 1 
Digital assistance or enema 


Oo 


N 


Failure: Unsuccessful attempts for evacuation per 24 hrs 
Never 

1-3 

3-6 

6-9 

More than 9 


WN | OO 


History: Duration of constipation (yr) 
0 

1-5 

5-10 

10-20 

More than 20 


BRWWwnNno 





From Agachan et al.” Reprinted with permission from Dr S. Wexner. 


between those patients with slow transit consti- 
pation and those experiencing disordered 
defaecation (see Table 28a.2). 
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28a.5.1_ Physical Assessment 
of the Constipated Patient 


Examination of normal sequences of bowel 
function shows that the important physical 
components from a therapist’s point of view 
are PFM dysfunction (weakness, imbalance, or 
incoordination) as well as a normal straining 
pattern. A full physical examination of patients 
complaining of constipation should include a 
visual assessment of the perineum and the anus 
at rest, during contraction, and during straining 
(see Table 28a.3). Following this a digital assess- 
ment PV and/or PR of the vagina and the anorec- 
tum and PFM function (at rest during 
contraction and during straining) should be 
carried out (see Chapter 7 and Table 28a.4). 


28a.5.2 Vaginal Assessment of the Pelvic 
Floor Muscles 


PFM function should be tested according to 
guidelines suggested by the International 
Continence Society” and the results recorded 
(see Chapter 7). 


28a.5.2.1_ Anorectal Assessment 


A full explanation of why the examination is 
being carried out should be given at every stage; 
also a warning should be given that the patient 
might feel as though she might lose control of her 
bowels. She should be reassured that this is a 
normal response and that any “accidents” are 
highly unlikely to happen. 

While visual inspection of the anal area can be 
made at the same time visual assessment of the 
perineum is taking place, a more efficient visual 
anal assessment can be made with the patient in a 
side-lying position with a pillow supporting the 
upper thigh, a towel draped over the buttocks to 
provide a sense of modesty. 

The examiner uses a clean, gloved, well- 
lubricated index finger; the patient is told when 
the rectal examination is about to begin and reas- 
sured that no instruments will be used. Gentle 
pressure is first applied on the posterior anal 
verge until the sphincter yields and the relaxed 
finger glides gently into the anus, the fingertip 
aiming forward initially and then posteriorly in 
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TABLE 28a.2. Comparison between patient profiles of slow transit constipation and disordered defaecation.? 





Constipation group General comment 


Main symptoms 


Method used to effect 
bowel emptying 





Slow transit constipation Predominantly female 


Many failed treatments 


Disordered defaecation 


Abdominal pain and bloating 
No spontaneous bowel movements 


Feelings of incomplete emptying 


Best results with laxatives 


Best results with enemas, suppositories, and digitation 


Often requires digitation 





‘Table adapted from studies by Pemberton”? and Agachan.” 


the direction of the coccyx. It is sometimes 
helpful to ask the patient to bear down to facili- 
tate relaxation of EAS. If resistance is still felt, ask 
the woman to gently bulge the lower part of her 
abdomen, that part just above the pubic hairline. 
The relaxed finger should slide gently in past the 
anal sphincter and will naturally come to rest 
upon the anorectal angle with the tip of the finger 
pointing toward the coccyx (see Figure 28a.1). 

The examining finger can sweep across the 
levators from anterior to posterior and back again 
on either side of the rectal canal to feel for muscu- 
lar deficiencies in the puborectalis. The patient’s 
proprioception can be assessed by gently apply- 
ing downward pressure onto the levators on each 
side and asking the patient to describe what they 
can feel. In constipated patients, there may be 
little sensation in the presence of overstretched 
muscles, especially in cases where descending 
perineum syndrome is evident. On removal of the 
examining finger any traces of blood should be 
noted and reported appropriately. 


28a.5.2.2 Assessment of Defaecation Pattern 


For this assessment, the patient should sit, clothed, 
on a firm chair without back support. She is then 
asked to adopt her usual defaecation position. The 
therapist places one hand on the woman’s lateral 
abdominal wall at waist level while the other hand 
is placed suprapubically over the lower abdomen. 
The woman is asked to simulate defaecation and 
inappropriate responses are noted. This pattern is 
then corrected, if necessary, according to the 
guidelines in Figure 28a.2 and Table 28a.4. 


28a.6 Treatment Programmes 
for the Patient with Constipation 


Dietary advice and advice regarding fluid intake 
are routinely given to patients complaining of 
constipation (see Chapters 17 and 27). PFM reha- 
bilitation will be necessary where muscle weak- 
ness, imbalance, or incoordination (dyssynergia) 


TABLE 28a.3. Outline of the physical assessment of the constipated woman. 





Assessment At rest 


During a contraction 


During straining 





Anorectum (digitally) Pull the anus apart gently at the 
9 o'clock and 3 o'clock positions to 
see if it gapes at rest 
Constant resistance during finger 
insertion, gradually relaxing. Palpate 


circumferentially for areas of thinning 


Muscle deficiencies in EAS usually on 
anterior wall. Use a sweeping 
motion to assess the levator ani and 


Anorectal angle should open and 
become more obtuse. 
Puborectalis should be felt to relax 
The EAS should relax 


or absent tissues. check for areas of: 
Anorectal angle should be acute. Atrophy 
Faecal bolus present? Hypertrophy 


Feel puborectalis as a sling posteriorly. 
Sweep across the bodies of 
puborectalis, pubococcygeus, and 
iliococcygeus 


Unilateral or bilateral elevation 
Assess proprioception 
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Rectal Examination 


Prostate (<) 







Cervix () = 


Faeces 
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Anal tone 


Puborectalis 


Figure 28a.1. Rectal examination. 


have been found and should be tailored to suit 
each patient. If incorrect defaecation patterns are 
detected, they will require retraining. Biofeedback 
programmes of various types are used to manage 
pelvic floor dyssynergia, but the evidence sup- 
porting the efficacy of such protocols is weak.”® 


28a.6.1 Pelvic Floor Muscle Rehabilitation 


Various methods for PFM rehabilitation have 
been addressed comprehensively in Chapters 
lla-c, 12a,b, 13, and14. 

Many studies have shown that the response to 
isometric resistance training is very specific to 
the exercise both in terms of the muscle itself, 
the muscle length in isometric exercise, the 
speed of the contractions, as well as the postural 
specificity of the exercise.*®*° It has also been 
suggested that rather than using conventional 
exercises to strengthen individual muscle groups, 
it might be more effective to identify particular 
functional deficits and then repeatedly practice 
these, with or without added resistance.”®?! There 
seems little point in restoring muscle strength if 
this cannot be appropriately utilised in activities 
of daily life. It is not yet certain whether strength 


training provided soon after a period of disuse in 
the form of voluntary muscle contractions can 
induce a faster or a more complete recovery of 
muscle strength than that provided by the correct 
performance of everyday activities alone.” 

Since the transversus abdominis (TrA) plays 
an important role in the development of abdom- 
inal pressure (AP) as well as enhancing PFM 
contractions,” careful attention should be paid 
to the cocontraction of TrA during PFM con- 
tractions. This is achieved by asking the woman 
to pull in and hollow her lower abdomen each 
time she performs any PFM contraction. 


28a.6.2 


Teaching patients to precede a cough by PFM 
“bracing” has been called ”the knack” and has 
been shown to be important in reducing stress 
urinary incontinence in women.” Since studies 
show the urethral and anal sphincters both work 
maximally during a cough,™ it seems rational to 
use this bracing manoeuvre as part of any 
strengthening programme, as well as to provide 
specificity to PFM exercise during simulated 
coughing, nose blowing, and when lifting objects. 


Improving Perineal Elevation 
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The Body Position and Functional Pattern 
for Effective Defaecation 





Figure 28a.2. The body position and functional pattern for effective defaecation. 


TABLE 28a.4. Assessment of the defaecation pattern. 





The patient's body Correct response 


Position: 

e Arms e Forearms resting on the thighs 

e Legs e Hips at more than 90°, heels raised 

e Spine e Forward lean with a normal spinal curve 
Muscle actions: 

e At the waist e The waist widens 

e Lower abdomen e The stomach bulges 

e Anus e Opens 

The breathing e Deep, basal, diaphragmatic 


e The intercostal angle increases 
e Breath held with diaphragm held down low 


Incorrect response 


Any other position 
Hips at <90°, feet not touching the floor, or, feet flat on the floor. 
Posterior pelvic tilt, slumping 


No change or the waist narrows 
No change or is pulled inward 
Tightens, moves up, or closes 


No basal expansion 
Diaphragm held high 
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28a.6.3 Retraining Altered 
Defaecation Patterns 


In retraining patients with disordered defaeca- 
tion, the goal is to increase abdominal pressure 
(AP) without increasing the anal sphincter 
pressure. Relaxation of the internal anal 
sphincter (IAS), the external anal sphincter 
(EAS), and the puborectalis is facilitated by the 
squatting position and by increased AP which 
accompanies straining. An increase in AP 
during heavy lifting does not normally produce 
the same response. There is a functional inter- 
relationship between the visceral and somatic 
elements of the sphincter mechanism but these 
are not clearly understood.? 

Sensory training uses simulated defaecation by 
means of air- or water-filled balloons within the 
rectum. Patients are encouraged to concentrate 
on relaxation of EAS to facilitate ”defaecation” 
as the balloon is slowly removed. 

Using EMG and manometry, intravaginal or 
intra-anal pressure probes can be used to provide 
feedback. Alternatively, intraluminal or surface 
EAS electrodes show the patient how to relax 
their PFM during attempts to defaecate. Patients 
are asked to gradually increase their strain effort 
while maintaining relaxation of the PFM. 


28a.6.3.1 Defaecation Dynamics 


Other studies have favourably compared the 
outcome of muscle training with and without 
the aid of biofeedback.** This supports the use 
of defaecation retraining as proposed by 
Markwell.** Such retraining should be tailored 
to individual dysfunctional straining patterns 
(see Table 28a.4). 


e Correct position. This should be enhanced by 
the use of a small stool under the feet. 

e Lower abdominal bulging. Leaning forward, 
forearms supported on knees, hands in front 
of the abdomen, the patient is asked to relax 
the belly and let it bulge out in front. It should 
be allowed to ”fall into the hands.” In this 
position, the lower abdomen should be made 
to *bulge and harden.” This is brought about 
by eccentric rectus abdominus activity in the 
lengthened position, which in turn inhibits 
activity in the EAS and puborectalis. 
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e Facilitate defaecation. Intra-abdominal pressure 
is increased (by contraction of external obliques, 
internal obliques and transversus abdominus) 
against a closed glottis. Contraction of the EAS 
during defaecation (anismus) may be caused by 
contraction of the TrA with rectus abdominis in 
a shortened position (ie, belly pulled in) and is 
common in patients with extra strong recti. 

e Anal sphincter opening. Relaxation can be 
taught only following contraction. This can be 
facilitated using EMG or manometric biofeed- 
back or the use of a simple hand mirror. 


When each of the component parts of the defae- 
cation pattern has been mastered, the pattern can 
be practiced as a whole. Thereafter, this sequence 
should be used only on the toilet. 


28a.7_ Prevention of Constipation 


The consequences of constipation can be seen to 
be significant. In view of the association between 
urinary incontinence (UI) and constipation,!**” it 
would seem prudent that health care profession- 
als routinely include the careful assessment of the 
bowel habits of all women presenting themselves 
for the treatment of UI. 


28a.7.1 


Antenatal education should include information 
about the impact of constipation on women’s 
health as well as pointing out the causative 
factors of constipation during pregnancy.” 
These factors include: 


During Pregnancy 


e Stool dehydration resulting from decreased 
fluid intake which is secondary to nausea, 
vomiting, and peripheral oedema. 

e Changes in dietary patterns together with iron 
supplements. 

e Psychological problems. 

e Delayed colonic transit. This can result from 
hormonal changes, including increases in 
plasma progesterone levels and decreased 
levels of oestrogen and motilin. 

e Pseudo-obstruction. Outlet obstruction caused 
by haemorrhoids, anal fissures, increased pres- 
sure arising from the gravid uterus, and adhe- 
sions from previous deliveries.** 


28a. Constipation 


28a.7.2_ Postpartum Period 


Focus groups held among postpartum women 
revealed wide disparity in the levels of informa- 
tion and assistance given to them during their 
hospital stay. They also revealed that women in 
the postpartum period do not seek help for con- 
stipation from health care professionals but feel 
confident with self-management of their symp- 
toms.*° The postpartum continence promotion 
programme designed using a customer focus 
includes perineal descent-minimising techniques 
such as perineal support during defaecation, 
information about the long-term consequences 
of constipation, and checking the straining pat- 
terns of women who admit that they experience 
constipation. 


28a.7.3 Postoperative Urogenital Surgery 


In view of the significant association between con- 
stipation and urogenital surgery, it seems rational 
to propose that women routinely be given instruc- 
tions about avoiding constipation. These might 
include instruction in correct straining patterns 
for defaecation along with functional PFM exer- 
cises and information about diet, laxatives, and 
fluid intake before discharge from hospital. 


28a.7.4_ The Elderly 


The prevalence of constipation in elderly people 
is much higher than in the rest of the population. 
Decreases in levels of mobility, poor teeth, con- 
comitant medical conditions, and polypharmacy 
all contribute to constipation in the elderly.” 


28a.8 Conclusions 


The promotion of good bowel habits should be 
seen as an important contribution to a holistic 
approach in the management of patients who are 
experiencing any form of PF dysfunction. 
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Abdominal Massage for Constipation 


MC Emly 


28b.1_ Introduction 
The usual treatment for chronic constipation is 
laxatives and in many cases laxative polyphar- 
macy.' Long-term use leads to further constipa- 
tion and impaction.” Abdominal massage has no 
known adverse side effects and a treatment 
programme may re-educate normal bowel activ- 
ity.?*The massage, by altering intra-abdominal 
pressure, has a mechanical and reflex effect on 
the gut, thus encouraging peristalsis.° The effec- 
tiveness of abdominal massage may be further 
enhanced by utilising the mass movement of the 
gut, so increasing the strength of the contraction, 
and therefore its propulsive force. A massage 
programme may reduce gastrointestinal transit 
time, soften stool and load the rectum.°® 
Abdominal massage has been found to be effec- 
tive in people with chronic constipation and/or 
faecal incontinence, altered abdominal muscle 
tone, abdominal pain due to cramps or flatulence, 
and problems with defaecation. It is not recom- 
mended where there is a history of malignant 
bowel obstruction or abdominal tumours, inflam- 
matory disease of the intestine, spastic colon with 
irritable bowel syndrome, unstable spinal 
column, or pregnancy. Hollis’ lists general con- 
traindications to massage. Abdominal massage 
should never be used in isolation but only as part 
of a holistic bowel management strategy.® 


28b.2 Abdominal Massage Technique 


The following paragraphs describe the technique 
as developed in a primary care setting in Leeds, 


UK,*° based on similar methods described in 
older physiotherapy textbooks.*° 

The abdominal massage is applied in a clock- 
wise direction around the presumed course of the 
large intestine on a relaxed abdominal wall. The 
treatment takes 15 to 20 minutes. 

There are four basic strokes in abdominal 
massage for constipation: stroking, effleurage, 
kneading and vibration. Before commencing the 
treatment the abdomen is assessed for flatus, 
pain, and faecal matter in the gut. 

The massage begins with a gentle relaxing 
stroke up the abdominal wall. People with hyper- 
tonicity may experience an initial tightening of 
the abdomen in response to touch. In the case of 
hiatus hernia or reflux, the direction of the stroke 
is reversed. 


28b.2.1 


Stroking then continues from the small of the 
back, over the dermatome of the vagus nerve, 
over the iliac crests, and down both sides of the 
pelvis toward the groin. This is repeated several 
times and followed by effleurage. 


Stroking 


28b.2.2  Effleurage 


Effleurage strokes follow the direction of the 
ascending colon across the transverse colon 
and down the descending colon as shown in 
Figure 28b.1. This is repeated several times with 
increased pressure to stimulate the haustral and 
segmental contractions of the large intestine. 
This will assist in propelling the faecal matter 
along the gut. 
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Figure 28b.1. The anatomical basis for abdominal massage. 


28b.2.3 Kneading 


Palmar kneading down the descending colon, up 
the ascending colon, and down the descending 
colon once again is the heart of the massage. 
Kneading assists in propelling the faecal matter 
along the gut to load the rectum. Finger kneading 
may be required to break up faecal mass. This 
part of the massage may sometimes be uncom- 
fortable because of the deep compression 
required. 

There is then a return to effleurage following 
kneading, continuing wth a relaxing transverse 
stroke over the abdomen. The massage concludes 
with vibration over the abdominal wall to relieve 
flatus. 


28b.2.4 The Research Evidence Base 


Ernst!° conducted a systematic review of four 
clinical trials and one single case study looking at 
the efficacy of massage to treat constipation. All 
the studies were small and only two had controls. 
Comments regarding the five studies are as 
follows: 
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1. Merlo treated 14 constipated, physically disabled 
children for 8-10 weeks with five massage ses- 
sions per week. Results showed a 42% increase 
in stool frequency for half the group. 


2. Twelve weeks of massage and exercise applied 
to 12 elderly, immobile, long-stay patients 
resulted in a significant increase in stool fre- 
quency with a decrease in faecal incontinence. 


3. Seven healthy volunteers and nine elderly con- 
stipated patients each acting as their own 
control were measured for colonic transit time, 
stool frequency, weight, and consistency 
during a control phase and a massage treat- 
ment phase of nine sessions. The results 
showed no significant changes in outcome 
measures overall, although stool frequency 
and weight were greater during the massage 
phase for healthy volunteers. 


4, A randomised controlled crossover trial meas- 
ured gastrointestinal transit times for 32 pro- 
foundly disabled adults with a history of 
laxative use over a 7- week massage phase and 
a 7-week laxative phase. Stool frequency, size, 
consistency, the requirement for enemas, and 
patient well-being also were compared. There 
were no Statistically significant differences 
between either treatment.® 

5. A single case study using abdominal massage 
and connective tissue manipulation found that 
both treatments improved baseline measures 
for a constipated adult. 


Ernst concluded that although none of the trials 
were free from methodological flaws, the results 
imply that massage could be a promising treat- 
ment for chronic constipation.'° Therefore, there 
is a need for more rigorous research. Randomised 
control trials of larger population groups need to 
be studied over longer periods of time. 


28b.2.5 Strategy for Implementation 


The health professional deciding to embark on a 
massage programme and having obtained patient 
consent needs to consider the following: 


e Contraindications to treatment. If in doubt, 
consult the patient’s general practitioner or 
referring consultant. 

e An individualised bowel management plan 
that reviews exercise, diet and fluid intake, toi- 
leting posture, and medication use, especially 
laxatives.’ 


28b. Abdominal Massage for Constipation 


e A baseline assessment of stool frequency, size, 
and consistency and the requirement of 
enemas/laxatives. 

e Regular treatment. Recommended regime is 
five sessions per week.°® 

e Recording of all treatment outcomes to 
compare with baseline measures. 

e The timing of the massage to coincide with the 
usual bowel pattern to utilise the mass move- 
ment. This can be triggered by a hot drink 
before the session. 

e Review of laxative use following increased 
stool frequency associated with massage. 

e Review of the number of weekly massage ses- 
sions if there is a return to normal bowel habit. 


28b.3 Conclusions 


Since there will be an ongoing need for treat- 
ment in most cases where massage is considered 
appropriate, careful consideration must be given 
as to how this can be sustained. The training of 
care staff/carers in the technique and guidance 
on application therefore is necessary. Self- 
massage also can be taught. A training module 
has been developed in Leeds, UK for this 
purpose. 


225 


References 


1. 


10. 


Addison R, Davies C, Haslam D. National audit of 
chronic constipation in the community. Nurs 
Times 2003;99(11):34-35. 


. University of York, Centre for Reviews and 


Dissemination. Effectiveness of laxatives in adults. 
Eff Health Care 2001;7(1):1-12. 


. Prosser EM. A manual of massage and movements. 


London: Faber, 1938. 


. Emly M, Wilson L, Darby J. Abdominal massage 


for adults with learning disabilities. Nurs Times 
2001;97(30):61-62. 


. Guthrie-Smith OF. Rehabilitation, Re-education 


and remedial exercises. London: Bailliere Tindal, 
1949, 


. Emly M, Cooper S, Vail A. Colonic motility in pro- 


foundly disabled adults: A comparison of massage 
and laxative therapy in the management of consti- 
pation. Physiotherapy 1998;84(4):178-183. 


. Hollis M. Massage for therapists. Oxford: Blackwell 


Science, 1998. 


. University of Bradford. The effective management 


of chronic constipation in primary care. [Clinical 
Guideline] 2005. 


. Emly M. Abdominal massage, Nurs Times 


1993;89(3): 34-36. 

Ernst E. Abdominal massage therapy for chronic 
constipation: A systematic review of controlled 
trials. Forsch Kopmlementarmed 1999; 6:149-151. 


28c 


Laxatives 


K Irwin 


28c.1 Introduction 

Laxatives are used to stimulate or increase the fre- 
quency of bowel evacuation, or to encourage a 
softer or bulkier stool. It is not always necessary to 
resort to the use laxatives, as some causes of 
bowel dysfunction can be simply resolved.! With 
the implementation of a simple stepped approach, 
practitioners can provide patients with the appro- 
priate information on dietary and fluid intake, 
along with lifestyle and general advice with regard 
to their symptoms and treatment. Other causes of 
constipation may be more complex, and therefore 
require further investigation and treatment.” The 
cost to the National Health Service for treating con- 
stipation is significant,> with prescriptions for laxa- 
tives rising dramatically over the last 5 years. Over 
14 million prescriptions have been written annually 
for laxatives, with the overall cost to the National 
Health Service being suggested as £47 million.‘ This 
does not take into account the nonprescribed laxa- 
tive items being purchased over the counter. 

There is limited clinical evidence available to 
objectively measure the efficacy and effectiveness 
of laxatives, which unfortunately can lead to the 
inappropriate choice of laxative preparation.’ The 
National Prescribing Centre, however, does sug- 
gest that in the absence of randomised controlled 
trials, the choice of laxative should be based on 
the presenting symptoms, patient preferences, 
side effects, and cost of medication.! 


28c.2 Assessing the Problem 


Laxatives should not be introduced as first-line 
intervention to treat constipation.' A detailed 


history should be taken®” to establish the nature and 
underlying cause of the problem. It is important to 
ensure that the constipation is not secondary to 
an underlying undiagnosed complaint that warrants 
further investigation. It also may be necessary to 
undertake a physical examination, which may 
include inspection of the anal/perianal area and dig- 
ital rectal examination. Guidance now is available 
regarding digital rectal examination” and the health 
care practitioner should consult local guidelines and 
protocols regarding these procedures. 

Constipation may be alleviated simply. Diet, in 
particular fibre intake, should be assessed along 
with review of fluid intake. The recommended 
intake of fibre is between 18 and 30 g per day. 
However, in some patients, increasing fibre can 
worsen their symptoms. Caution also should be 
exercised in patients with obstructive symptoms, 
such as faecal impaction, slow transit constipa- 
tion, and defaecatory disorders.! Fluid intake 
should be 1.5-2 litre/day for healthy adults. 
Review of lifestyle, physical activity, environment, 
toilet habits, and routines is also essential. It is 
only once this approach has been implemented 
that other methods of treatment and management 
should be considered. 


28c.3_ Prescribing Laxatives 


Choice of agent will depend largely on presenting 
symptoms, nature of complaint, patient accept- 
ability, and compliance. Health care practitioners 
should refer to the BNF/NPF for information on 
doses, indications, cautions, contraindications, 
and side effects prior to prescribing. Table 28c.1 
outlines some of the commonly used laxatives. 
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TABLE 28c.1. Some common causes of constipation. 





e A diet that is insufficient or lacks adequate fibre/fluid intake 

e Delay in colonic transit time 

e Nerve injury or disease that may include patients with spinal injury, 
multiple sclerosis, Parkinson’s disease, and cerebrovasucular accident 

e Hormonal changes, eg, menopause, pregnancy, hypothyroidism, and 
diabetes 

e Medications, eg, opiate analgesics, anticholinergics, antidepressants 
and iron preparations, 

e Evacuation difficulties caused by hard impacted stools or nerve damage 

e Anorectal conditions, eg, haemorrhoids or anal fissure, rectal prolapse, 
rectocele, anismus (contraction of anal sphincter instead of relaxation), 
megacolon or megarectum 

e Bowel disorders such as Inflammatory bowel disease, inflammatory 
bowel syndrome, and carcinoma 

e Cognitive impairment, eg, senile dementia, Alzheimer’s, and learning 
disability 

e Psychiatric disorders, eg, depression, eating disorders 

 Surgical/diagnostic procedures, eg, barium enema/meal, post-operative 
constipation 

e Environmental factors may be indicated. 

e Habit/routine, eg, ignoring the call to stool 

e Immobility due to frailty or illness 

e Underlying medical conditions 





The use of laxatives long term should not be nec- 
essary. There are circumstances, however, where 
repeated or prolonged use may be required, for 
example, progressive neurological conditions and 
where opioids are used in palliative care.! 


28c.4 Bulking Agents 


These preparations can be used for patients who 
are unable to modify and increase their dietary 
fibre intake and in those who need to increase 
the bulk of their stool. It is important to advise 
the patient that due to their mode of action, 
these preparations may take a number of days to 
work. It also is important that patients are 
advised to drink adequate amounts of fluid. 
They can be used long term in those patients 
with normal gut motility and uncomplicated 
constipation see Box 28c.1.b14 


28c.5 Stimulant Preparations 


It is thought that these preparations act on the 
myenteric nerve plexus, thus stimulating the 
nerves that produce colonic contractions. Stimulant 


K Irwin 





Box 28c.1 
Bulking Agents Key Points 


e Can take several days to have an effect. 

e Not suitable for acute relief, but can be 
used long term in those with normal gut 
motility. 

¢ Not to be used in elderly patients with an 
atonic bowel. Also the thirst reflex may 
be diminished in the elderly. 

e They may cause abdominal discomfort, 
bloating, and flatulence. 

e Ensure good fluid intake. 

e Avoid use in faecal impaction, colonic 
atony, and severe dehydration. 











laxatives should be used with caution especially in 
elderly people and those with faecal impaction. 
These preparations are commonly taken at bed- 
time,! and should be used as a short- term meas- 
ure or for intermittent use see Box 28c.2. 





Box 28c.2 
Stimulant Laxatives Key Points 


e Rapid action 8-12 hr 

e Stimulant laxatives should be used short 
term, for simple constipation, however, 
intermittent use may be justifiable 

e Side effects of abdominal cramps may 
lead to poor compliance 

e Avoid these preparations in intestinal 
obstruction 

e Danthron is potentially carcinogenic and 
is therefore only prescribed in the termi- 
nally ill”. 











28c.6 Osmotic Preparations 


Osmotic preparations work by increasing the 
amount of fluid in the large bowel. This is achieved 
by reducing the absorbency of fluid from the 
bowel and by drawing fluid from the body to the 
bowel.'!! Magragol preparations are also used in 
the treatment of constipation see box 28c.3. 


28c. Laxatives 





Box 28c.3 
Osmotic Laxatives Key Points 


e Often prescribed as first line treatment 
for constipation, yet should not be rec- 
ommended as such. 

e May be used both short or longer term. 

e Can be used when stimulants/bulking 
agents failed. 

e Lactulose may take up to 48 hour to work 
and needs to be taken regularly for 
maximum efficacy. 

¢ Movicol can be considered for the treat- 
ment of faecal impaction. 











28c.7_ Faecal Softeners 


These preparations are used where defaecation is 
difficult and hard stools require softening.'!! They 
act by decreasing surface tension and increasing 
penetration of intestinal fluids into the faeces see 
Box 28c.4. 





Box 28c¢.4 
Faecal Softeners Key Points 


e Liquid paraffin is no longer recom- 
mended for use! 

e Docusate sodium acts as both a stimulating 
and softening action. This can be of partic- 
ular use where defaecation is painful; for 
example anal fissures and haemorrhoids. 








28c.8 Rectal Intervention 


It is important to mention rectal preparations. If 
oral laxatives have been considered or prove inef- 
fective or the patient requires an immediate evac- 
uation to relieve the rectal loading/impaction, it 
may be necessary to administer a suppository or 
enema. If left untreated, constipation may lead to 
faecal impaction, and as a result faecal inconti- 
nence may also occur secondary to the impacted 
colon. Patients also may present with urinary 
retention as a result of the rectal loading. 
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TaBLE 28¢.2. Commonly prescribed laxatives and rectal 
preparations. 





Bulk-forming laxatives 

e Ispaghula (eg, Fybogel, Isogel, Regulan) 

e Sterculia (eg, Normacol) 

e Methylcellulose, which also acts as faecal softener (eg, Celevac) 
e Natural bran (eg, generic or Trifibre) 


Stimulant laxatives 

e Bisacodyl (eg, dulco lax) 

e Senna (eg, senakot, manevac + Isphaghula) 

e Docusate Sodium (eg, dioctil, docusol), also faecal softener 
e Danthron, restricted use (eg, codanthrumer/codanthrusate) 


Osmotics 


e Lactitol 

e Lactulose 

e Magragols 

e Idrolax 

e Movicol, also used for faecal impaction 


Rectal preparations 
e Osmotics 
Sodium citrate (eg, Microlax, Relaxit, Microlette, Fleet Micro enemas) 
Phosphates (Fletchers phosphate enema) 
e Faecal softener 
Arachis oil* check for nut allergy 
e Stimulant suppositories 
Glycerol 
Bisacodyl 





Choice of preparation will very much depend 
on the patients presenting symptoms. A rectal 
faecal softener or phosphate enema may be used 
in severe cases of hard impacted stool; however, 
one should exercise caution when using phos- 
phate enemas} and exclude nut allergy in the case 
of arachis oil enemas. Stimulant rectal prepara- 
tions may be used to evacuate the lower rectum of 
either hard or soft stools. 


28c.9 Conclusions 


When laxatives or enemas are prescribed, it 
is essential that the health care practitioner 
reviews and considers laxative withdrawal once 
the constipation has been cleared. If a laxative 
regimen has been prescribed for use over a 
longer period of time, for example, in the case of 
some patients with neurogenic and spinal cord 
injury bowel management, regular reviews 
should be undertaken. 


230 


Health care practitioners play a key role in 
improving the management of constipation. By 
implementing simple steps and providing patients 
with the appropriate advice and information in 
regard to their symptoms and treatment, consti- 
pation can be successfully treated and managed. It 
also is vital that practitioners take an active role in 
the prevention and recurrence of constipation. 
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Prevalence, Definitions, and Aetiology 


of Pelvic Pain 


SJM Knight and ER Shelly 


29.1 Introduction 

Pelvic pain is a poorly defined condition, affecting 
women and men, which often becomes chronic in 
nature. It is difficult to diagnose and may have a 
multifactorial origin.' 

The nature and severity of the pain may bear lit- 
tle or no relationship to the actual physical find- 
ings. In many cases extensive investigation still 
reveals no obvious pathology.’ Lack of a specific 
diagnosis and continuation of symptoms has a 
severe effect on the quality of life for the sufferer. 

Chronic pelvic pain (CPP) may be defined as 
“noncyclic pain of 6 months or more duration that 
localizes to the anatomic pelvis, anterior abdominal 
wall at or below the umbilicus, the lumbosacral back 
or the buttocks, and is sufficient to cause functional 
disability or lead to medical care.” Chronic pain is 
pain that has been present for 6 months or longer, 
due to persistent nociceptive input. Acute pain indi- 
cates actual or potential tissue damage and serves as a 
useful warning signal. When pain persists, even after 
healing has taken place, the nerve cell membranes 
undergo a change in conformation, establishing new 
receptor sites and the formation of new neural path- 
ways that become embedded into the central nerv- 
ous system. Once established, the chronic pain 
pathways are difficult to eradicate. Chronic pain no 
longer serves a useful purpose, but leads to physical, 
behavioural, and psychological changes that com- 
bine to produce the pain experience. 

Management of CPP is variable. Patients may be 
referred to gynaecologists, urologists, colorectal 
specialists, and pain specialists and undergo multi- 
ple tests and invasive procedures only to be told 


“nothing is wrong.” Others may be given a specific 
medical diagnosis or clustered into “syndromes.” 
The musculoskeletal system is frequently over- 
looked during medical evaluation of pelvic pain. 
A significant amount of literature exists to support 
the role of the physiotherapist on the CPP team. 


29.2 Prevalence 


The prevalence of pelvic pain is not clearly known 
due to inconsistency in definitions and differential 
diagnoses. The prevalence of female CPP is esti- 
mated to be 14-24%.*° An extensive community- 
based study in the UK® reported a prevalence of 
CPP of 21 in 1,000, slightly less than that of asthma 
(37 in 1,000). 

In a community-based study in the US,° 61% of 
the CPP group (n = 773) had pain of unknown aeti- 
ology. Those with a definite diagnosis had a variety 
of conditions, including endometriosis, pelvic 
inflammatory disease, and irritable bowel syn- 
drome. Musculoskeletal problems were not cited 
among the diagnostic findings. The total annual 
direct costs were estimated to be 2.8 billion dollars 
in the US. Respondents had significantly lower 
general health scores and higher scores for depres- 
sion and other quality of life measures. Eighty-two 
(n = 548, 15%) of women in full- or part-time 
employment reported one or more lost work hours 
per month because of pelvic pain. 

A controlled questionnaire study of demo- 
graphic and other variables was administered to 
women with idiopathic pelvic pain of at least 6 
months duration.’ In this study the CCP group 
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took three times more prescription medications 
than the pain-free control group. Additionally, 
the total number of minor and major surgical 
procedures performed on the study group was 
significantly higher, indicating a large financial 
cost to health-care resources. 

Women with CPP tend to have a higher lifetime 
prevalence of sexual abuse.”® Collett? compared 
women with CPP, pain not related to the pelvic area, 
and a pain-free control group. The CPP group had a 
significantly higher history of sexual abuse than the 
comparison pain group or the control group. 


29.3 Aetiology of Pelvic Floor 
Pain Syndromes 


A significant population of urologic, gynecologic, 
and colorectal patients present with pain of 
unknown etiology. The most common pain 
diagnoses related to the PFM are outlined in Table 
29.1. Factors that may cause or perpetuate pelvic 
pain are discussed in the following sections. 


TABLE 29.1. Terminology associated with pelvic foor pain 
syndromes. 





Condition Signs/Symptoms 





Levator ani syndrome’? 
Pelvic floor tension myalgia" 


Poorly localised pain in the perivaginal, 
perirectal, suprapubic, or coccyx re 
gions, possibly down the posterior 
thigh; PFM spasm 


Nonrelaxing puborectalis, 
puborectalis syndrome? 


Bowel movement dysfunction, 
constipation 


Paradoxical puborectalis 
contraction"? 


Proctalgia fugax" Sharp, fleeting rectal pain (seconds to 


20-30 minutes) 


Coccygodynia'1> Coccygeal pain and tenderness noted 


primarily when seated 


Vaginismus'® Spasm or active holding of introital 


muscles, dyspareunia 


Urethral syndrome!” Urinary urgency, frequency, and 
suprapubic pelvic or perineal pres 
sure; urethral pain, burning, or sen 


sitivity; pain after voiding 


Vulvodynia'® Chronic genital burning, pain, and 


rawness 


Pudendal neuralgia’? Constant localized burning, itching 


sensations 





SJM Knight and ER Shelly 


29.3.1 


King et al.?° examined 132 patients with CPP, most 
of whom had undergone unsuccessful gynaecolog- 
ical and psychological treatment. Of those 
patients, 75% were identified as having a typical 
pattern of faulty posture. This was described as 
having an exaggerated lordotic curve in the lum- 
bar spine, an anterior tilt of the pelvis, and associ- 
ated problems of reduced internal rotation of the 
hips, decreased iliopsoas length, and shortened 
hypertonic pelvic floor muscles. The muscu- 
loskeletal components relating to hypertonus dys- 
function include joint, muscle or movement 
dysfunctions. 


Musculoskeletal Factors 


29.3.2 


Mense”! describes how changes in normal joint 
input may influence the process of reflex inhibi- 
tion and atrophy of muscles. He acknowledges 
that there is no generally accepted concept that 
explains why muscles react with spasm to one 
lesion and inhibition to another. Anecdotal evi- 
dence suggests that postural muscles tend to 
become hypertonic and phasic muscles demon- 
strate inhibition. Trauma to the coccyx or pelvis at 
childbirth or from direct falls can create pelvic 
floor muscle changes, or hypertonus, in response 
to ligament injury or joint malalignment.” Coccy- 
godynia is a common diagnosis where the coccyx 
joint can cause pain or spasm in the pelvic floor, 
specifically the coccygeus muscles.!*5 The length 
and strength of the PFM also can be influenced by 
asymmetries of the sacroiliac, symphysis pubis, or 
hip joints. 


Joint Dysfunction 


29.3.3 Muscle Dysfunction 


Myofascial pain is recognized as one of the etiolo- 
gies of chronic pelvic pain.”> Falls, sexual abuse, 
vaginal delivery, episiotomy, or pelvic surgery can 
cause soft tissue and muscle injury to the pelvic 
floor region, with resultant pain. Myofascial pain 
syndromes may be due to trigger points or soft tis- 
sue dysfunction.” 

Pelvic floor hypertonus is a muscle impair- 
ment in which an increase in PFM tension 
or muscle spasms cause musculoskeletal 
pain or dysfunction of the urogenital and/or 
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colorectal systems. Muscle pain differs from 
cutaneous and visceral pain in that it is difficult 
to localize, refers pain to other deep somatic 
tissues, and usually is perceived as aching and 
cramping.”! 


29.3.4 Trigger Points 


A myofascial trigger point (TP) is defined as a 
hyperirritable spot in skeletal muscle that is 
associated with a hypersensitive, palpable nod- 
ule in a taut band. The TP is painful on palpa- 
tion and can give rise to characteristic referred 
pain, referred tenderness, motor dysfunction, 
and autonomic phenomena. An active TP is 
always tender, prevents full lengthening of the 
muscles, weakens the muscle, and mediates a 
local twitch response of muscle fiber when ade- 
quately stimulated. 

The onset of symptoms is related to some 
degree of muscle overload which may be acute, 
sustained, and/or repetitive. Causes of TPs paral- 
lel those of muscle hypertonus as they may stem 
from musculoskeletal, psychogenic, visceral or 
systemic, iatrogenic, and neurological origin. 
Hypertonic muscles do not always contain trigger 
points. 

Travell and Simons” identified TPs in specific 
muscles of the pelvic region (see Figure 29.1). 
Slocumb* found trigger points in 131 (74%) of 
177 patients referred for evaluation of CPP. In 
addition, Reiter and Milburn”’ reported abdom- 
inal trigger points in approximately 55% of 
women referred for CPP following negative 
laparoscopy. 


29.4 Movement and Muscle 
Recruitment Dysfunction 


Movement dysfunction can occur with abnormal 
use patterns of the PFM. An example of abnor- 
mal use is chronic holding of the muscles due to 
a “falling out feeling” due to prolapse or fear of 
bladder leakage. Dysfunctional use patterns such 
as contraction of a muscle rather than relaxation 
in cases of paradoxical puborectalis contraction 
is a cause of some types of constipation. 
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29.4.1 


Lifestyle and stress issues and past sexual abuse 
can increase muscle tension held in the PFM.”8 


Psychogenic Factors 


29.4.2 Visceral or Systemic Factors 


Pelvic organ pathology such as pelvic inflamma- 
tion or infection can trigger PFM hypertonus in 
response to pain or lead to a chronic “holding” 
pattern of the PFM. In addition, systemic influ- 
ences of the endocrine and metabolic function 
such as oestrogen or thyroid hormone deficiency 
can activate latent trigger points.” 


29.4.3 


Urogenital or rectal surgery may result in painful 
inhibition associated with guarding of the PFM. 
Adhesions or scar tissue can create pain or muscle 
tenderness in the PFM. The position on the oper- 
ating table may cause joint dysfunctions resulting 
in subsequent pelvic pain. 


latrogenic Factors 


29.4.4 Neurological Factors 


Neurological factors can contribute to painful 
urogynaecologic or colorectal symptoms. The 
ilioinguinal nerve (L1) and the genitofemoral 
nerve have pain distribution patterns in the 
region of the medial groin, mons, labia, and inner 
thigh (Figure 29.2). 

The character of this pain varies from constant 
burning to sharp or stabbing and can be aggravated 
by lifting movements of the ipsilateral leg, walking, 
or coughing. Nerve entrapment is an often misdiag- 
nosed postoperative complication. A Pfannen- 
stiel’s incision can cause postoperative adhesions 
restricting the iliohypogastric and genitofemoral 
nerves and referring pain to the genital region.” 

There are three potential sites for entrapment of 
the pudendal nerve. These sites include a constric- 
tion between the sacrotuberous and sacrospinous 
ligament, in the pudendal canal of Alcock, and as 
the pudendal nerve straddles the falciform process 
of the sacrotuberous ligament. Pudendal nerve 
entrapment is a recognised cause of chronic per- 
ineal pain and may be caused by a variety of factors, 
including childbirth and long- distance cycling.*° 
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Figure 29.1. Trigger point referral patterns.” a Levators ani. b Obturator internus. c Piriformis. d Adductors. e Quadratus lumborum. 
f lliopsoas. g Gluteus maximus. 
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Iliohypogastric 
Ifioinguinal and genitofemural 
Lateral femoral cutaneous 


Cutaneous innervation 
of the femoral nerve 


Obturator 





Figure 29.2. Sensory nerve innervation of the lower limb and 
perineum. 


The upper lumbar levels of disk herniation and pro- 
trusion also can refer pain to the pelvic region. 

In summary, pelvic floor pain syndromes may 
be influenced by musculoskeletal conditions, psy- 
chogenic or iatrogenic causes, neurological pain, 
or systemic diseases, or the PFM may be the pri- 
mary souce of pain. 


29.5 Vulvodynia 


29.5.1 Prevalence and Definitions 


The prevalence of vulval pain in women attending 
gynaecology clinics is estimated to be around 
14%.*!? The community prevalence is unknown. 
The vulva is the term used for the female external 
genitalia. It includes the skin around the vaginal 
opening, the labia minora and majora, the clitoris, 
and the perineum. There are many reasons for a 
painful vulva, and women with vulval pain 
require investigation by a dermatologist or gynae- 
cologist to identify any treatable pathology. 
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The term ”vulvodynia” was a term established 
by the International Society for the Study of Vul- 
val Diseases (ISSVD) in 1984 to describe a condi- 
tion associated with vulval discomfort or 
burning.*? Subsequently, the ISSVD divided vul- 
vodynia into subcategories to include a variety of 
vulval skin conditions, vulvar vestibulitis, and 
vulvodynia. Vulvar vestibulitis (VVS) was 
described by Friedrich in 1987,** as vulval pain 
associated with vaginal penetration, localised to 
the vestibule, with variable findings of erythema. 
Vulvodynia is a burning or knifelike pain, which 
is constant and more diffuse in nature. The pain 
may extend to the anus and inner thighs, and 
often coexists with interstitial cystitis. 

The most recent ISSVD classification abandons 
the terms vulvodynia and vulvar vestibulitis in 
favour of referring to all vulval pain of unknown 
origin as a chronic vulval pain syndrome, which 
may be localised or generalised, and provoked or 
unprovoked, or a combination of these cate- 
gories. It is widely agreed that most vulval pain 
disorders are multifactorial problems, aetiologi- 
cally and psychologically.** 


29.5.2 Aetiology 


Vulvodynia is often idiopathic with many possi- 
ble theories as to the cause. Onset of symptoms 
may occur after yeast infection, sexually transmit- 
ted diseases, vulvar or pelvic surgery, a stressful 
period of time, or pregnancy. The pelvic floor 
muscles may develop increased tension as a sec- 
ondary response to the original irritation. White 
et al.*° have proposed a theory based on instability 
of the PFM, diagnosed by surface EMG, which 
leads to increased irritability of nerve endings 
supplying the vulva and the development of a 
chronic pain syndrome. 


29.6 Male Pelvic Pain 


Male chronic pelvic pain syndrome is included in 
the classification, as the prostate gland is assumed 
to be the source of pain. The condition is cur- 
rently classified as category III chronic abacterial 
prostatitis/chronic pelvic pain syndrome/CPPS,°” 
after tests for bladder or prostate pathology prove 
negative (Table 29.2). In men under 50 years of 
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TABLE 29.2. Classification of prostatitis. 








Category Classification 
| Acute bacterial prostatitis 
ll Chronic bacterial prostatitis 
Ill Chronic prostatitis/CPP syndrome 
IIA Inflammatory 
IIIB Noninflammatory 
lV Asymptomatic inflammatory prostatitis 





age this is a common urological diagnosis, with a 
prevalence of around 16%.** The main symptoms 
of chronic prostatitis are pain in the perineum, 
lower abdomen, testicles, or penis, with variable 
lower urinary tract symptoms. Medical treat- 
ments are based on the assumption that the 
source of the problem is the prostate gland, even 
though investigations are negative. It has been 
recognised that structures other than the prostate 
may be responsible for the pain and may include 
involvement of the musculoskeletal system, in 
particular the PFM. 

The PFM are closely associated with the 
prostate gland and urethra. If these muscles 
become overactive or “hypertonic,” they may 
develop trigger points referring pain to the per- 
ineum, lower abdomen, and genitalia and symp- 
toms that mimic those of prostatitis. Hetrick 
et al.°? discovered increased pelvic muscle tone, 
tenderness, and PFM spasm in a group of men 
with CPPS (n = 30) compared to an asympto- 
matic control group (n =51). Biofeedback may be 
a useful tool in reducing pelvic floor muscle 
hypertonus.”° 

Anderson et al.*! studied a case series of 138 
men with CPP syndrome who had failed prior 
medical therapy. The protocol combined myofas- 
cial release with so-called paradoxical relaxation 
training. The authors report that 69% of the 
patients had clinical improvement, associated 
with a 25% reduction in pain scores. Further 
research is necessary to establish pelvic floor 
physiotherapy as a clinically significant treatment 
for male CPP. 
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Assessment and Treatment of Pelvic Pain 


SJM Knight and ER Shelly 


30.1 Introduction 

The role of the physical therapist in the evaluation 
of pelvic pain is principally to identify and treat 
neuromusculoskeletal factors contributing to this 
multifactoral condition. However, it is important 
that therapists adopt a holistic approach to the 
examination of these complicated patients.! 

This section will describe the subjective and 
objective evaluation of a patient with chronic pelvic 
pain (CPP). These components are in addition to a 
standard musculoskeletal evaluation of the lower 
quadrant. The urogenital and gastrointestinal sys- 
tems also require extensive evaluation to provide a 
differential diagnosis and eliminate any red flags. 


30.2 Subjective Assessment 


The examination usually begins with the therapist - 
patient interview. At least 1 hour should be allowed 
for the initial interview to gather information and 
also to establish a therapeutic relationship with the 
patient. It is important to allow women with pelvic 
pain to “tell their story,” as much as possible 
without interruption. 


30.2.1 


Location, duration, nature, and intensity of symp- 
toms should be recorded. Whole body diagrams 
and detailed diagrams of the perineum are needed 
to document exact pain locations. Pain intensity 
may be measured by visual analogue or numeric 
ranking (0-10) scales.* There are many different 
outcome measures for functional ability and 
quality of life scores. 


Subjective Reports of Pain 


30.2.2 Dyspareunia 


Questions about dyspareunia can help identify 
the location of the dysfunction. Frequency of 
sexual interaction varies widely among the gen- 
eral population and there is no “normal” fre- 
quency of intercourse. Current dysfunction 
should be compared to the frequency of inter- 
course before the dysfunction occurred. Women 
with primary dyspareunia have difficulty judg- 
ing symptoms as they have never experienced 
pain-free intercourse. General questions such as 
“Can you have intercourse whenever you like?” 
may be used to assess function (see Box 30.1). 
Lack of desire and limited arousal are common 
problems with pelvic pain patients and may 
require intervention from a_ psychosexual 
counsellor. 


30.2.3 Depression 


Rosefeld® reports chronic pain and sexual dys- 
function as two risk factors for depression. 
Referral to appropriate professionals is indi- 
cated if depression appears to be affecting 
treatment. 


30.2.4 Sexual Abuse 


Sexual abuse is a common finding in pelvic 
pain patients. If a patient discloses a history of 
sexual abuse, treatment should be modified 
accordingly.°” Survivors of sexual abuse often 
need to progress more slowly and may take longer 
to achieve therapy goals. Referral to a psychosex- 
ual counsellor may be considered and discussed 
with the patient. 
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Box 30.1 


Specific Questions about Dyspareunia 
with Interpretation 


1. Do you have pain on penetration or 
deeply? Penetration pain is usually asso- 
ciated with adhered introital scars 
(episiotomy, vaginal surgery) or derma- 
tological lesions. Vulvodynia also can 
result in penetration pain. Deep pain can 
be related to PFM spasm or organ dys- 
function/adhesions. 

2. How much pain do you have and how 
long does it last? Pain is usually rated on a 
visual analogue or numeric scale. Length 
of pain after intercourse can give some 
indication of the irritability of the tissues 

3. Complex scales can be used to determine 
sexual function. However, physical ther- 
apists usually find simple scales, like the 
one listed below, to be adequate.* 


e 0-No pain or limitation of intercourse 

e 1-Some pain with intercourse but no 
limitation in frequency of sexual activity 

e 2-Significant pain with intercourse and 
limitation in frequency of intercourse 

e 3-Severe pain and inability to tolerate 
any penetration 

Level two may be further clarified with 

percent of successful intercourse. 

4. Can you achieve orgasm? Does it 
increase pain? Orgasm is a complex 
process and is seldom easily interpreted. 
Pain with orgasm may indicate PFM 
spasm. Lack of orgasm (anorgasmia) 
may indicate PFM weakness. However, 
there are many other reasons for pain 
with orgasm and anorgasmia. 











30.3 Objective Assessment 


Objective assessment for the pelvic pain patient 
includes posture assessment, joint integrity, mus- 
cle length and strength, and palpation. 


30.3.1 


The initial examination begins with an observa- 
tion of the patient’s habitual posture. Note the 


Postural Assessment 
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position the individual chooses for standing, is 
weight bearing equal on both lower extremities? Is 
the weight shifted to one side in relationship to 
pain or habit? A standard musculoskeletal evalua- 
tion of the pelvis and lower extremity should be 
completed including lumbar, sacroiliac, pubic 
symphysis, hip, knee, and ankle joints. 

The position of the coccyx, pubis, and sacrum 
can affect the length of the PFM, and thus con- 
tribute to painful dysfunctions in that muscle 
group. Dysfunction of the lumbar spine, hips, and 
other lower extremity joints also can affect 
length/tension relationships in the PFM. For 
example, an anatomically short lower extremity 
often results in unilateral standing habits that 
place torsion or rotational stresses on the sacroil- 
iac joints and pubic symphysis. 


30.3.2 Muscle Strength and Length Tests 


Normal length and strength of all hip and trunk 
muscles is necessary for pain free function of the 
pelvis. All pelvic and trunk muscles require test- 
ing in the usual manner (see Box 30.2). 


30.3.3 Vulvar Assessment 


The vulvar region should be checked visually as 
well as physically for erythema, oedema, dis- 
charge, and for sensitivity to pressure or to light 
touch. Sensory testing should be performed in the 
saddle area. This can be accomplished using a 
cotton tipped swab applied to dermatomal regions 





Box 30.2 
Important Muscles to be Tested Include 


Gastrocnemius 

Soleus 

Iliopsoas 

Quadratus lumborum 
Abdominal muscles 
Piriformis 

Obturator internus 

Lumbar paraspinals 
Adductors 

Gluteus maximus and medius 
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and compared bilaterally. Reflex testing also 
should be completed by brief stroking of the cli- 
toris (bulbocavernosus reflex) and of the perineal 
body (anal wink). A normal response to both 
would be a reflex contraction of the superficial 
perineal muscles or anus, respectively. A cotton 
swab test, using a moistened cotton tip swab, is 
used to assess pain in the vestibule. Pressure is 
exerted at the introitus in three areas: three, six, 
and nine o’clock (12:00 = clitoris). A positive test 
is recorded when the patient complains of pain 
with gentle inward pressure in all these areas. 


30.4 Palpation 


Palpation may be the most important part of the 
evaluation in some patients and great time and 
care is taken in careful evaluation of all soft tissue 
structures. Palpation of joint structures for 
oedema, tenderness, and temperature change is 
important to complete the examination of these 
structures. Soft tissue palpation also includes 
muscles and their associated tendons, fascia 
including skin and scars, of the trunk, and lower 
extremities. All the muscles and tendons of the 
pelvic area, including the pelvic floor, are assessed 
for length, strength, stiffness, trigger points, and 
scar mobility. 


30.4.1 


Abdominal palpation requires knowledge of vis- 
ceral anatomy. With training, a therapist can 
develop the ability to assess organ position, 
mobility, and motility. Carnett’s test is used to 
differentiate abdominal wall pain from visceral 
pain, by palpation of the abdomen with and with- 
out head and shoulder raising. If the abdominal 
wall is the source of pain, pain may increase 
when a head and shoulder lift is performed. If 
the pain decreases when the abdominal muscles 
are tensed, this indicates that the viscera are the 
source of pain, as the abdominal wall is now pro- 
tecting the organs from the examining pressure.® 
The psoas muscle can be palpated through the 
relaxed abdomen with care taken not to com- 
press organ structures. Any suspicious mass in 
the abdomen should always be reported to the 
physician. 


Abdominal Palpation 
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30.4.2 External Palpation of the Pelvic 
Floor Muscles 


If the patient does not consent to vaginal or rec- 
tal palpation of the intrapelvic structures, it is 
possible to perform external palpation of some 
of the deeper pelvic structures. This is done with 
the patient in side-lying with the top leg approx- 
imately in 60 to 80 degrees of hip flexion with the 
knee flexed comfortably. Two or three pillows 
are placed under the top leg for support. Myofas- 
cial release of muscle or connective tissue and 
external palpation of the sacrotuberous ligament 
can also be carried out in this position. 

It is also important to fully assess the external 
perineal structures at the pubic arch, lateral to the 
clitoris, around the ischial tuberosity and coccyx. 


30.4.3 Internal Palpation of the Obturator 
Internus and Piriformis 


The obturator internus can be palpated through 
the vagina and rectum by palpating slightly more 
cephalad and lateral than the PFMs. The piri- 
formis can be reached through the vagina, but is 
more easily palpated through the rectal canal 
slightly lateral to the sacrum and cephalad to the 
coccygeus. The sacrospinous ligament is located 
just behind the coccygeus muscle. 


30.5 Treatment of Pelvic Pain 


The key to successful outcomes from physiotherapy 
intervention is a therapeutic plan with specific goals 
based on examination findings. Therapists should 
remember that treating a PFM dysfunction in isola- 
tion without also addressing other musculoskeletal 
imbalances will probably be ineffective. 

Patient education, stress management, thera- 
peutic exercise treatments, modalities, and man- 
ual treatments are all utilized in the management 
of the pelvic pain patient. Adherence or compli- 
ance to a therapeutic program is influenced by 
several factors, one of which is the patient’s 
understanding of the purpose of the prescribed 
interventions. The possible cause of pain and 
potential interventions should be explained at the 
initial appointment. Therapy will be less success- 
ful if the patient’s expectations are unrealistic. 
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30.5.1 


Interventions aimed at posture impairments in 
pelvic pain patients have been reported to be suc- 
cessful by many clinicians.?-!! The primary goal is 
to have spinal curves in neutral whenever possible 
to reduce strain on lengthened tissues and joints. 


Posture and Body Mechanics 


30.5.1.1 Sitting Postures 


Prolonged sitting often increases coccyx pain. 
Proper sitting instruction is the most important 
posture education for patients with PFM spasms, 
levator ani syndrome, and coccygodynia in order 
to relieve undue pressure on the coccyx (see Box 
30.3). Sinaki et al.? reported marked improve- 
ment or complete resolution in 19 out of 35 
patients receiving posture instruction for tension 
myalgia of the PFM. 


30.5.2 Relaxation and Stress Management 


Linton’ and others have emphasised the impor- 
tance of relaxation training in the management 
of chronic pain. Excessive muscle tension in the 
PFM, low back, and hips are known to be associ- 
ated with pelvic pain. Diaphragmatic breathing 
and progressive relaxation are useful methods of 
relaxation training, while biofeedback is helpful 
in achieving relaxation of specific muscle 
groups. 





Box 30.3 
Chairs and Cushions 


e Avoid chairs with excessive cushion and 
poor support 

e Avoid hard chairs without a cushion 

e Doughnut cushions increase pressure on 
the coccyx and should be avoided by 
most patients, but may relieve perineal 
wound pain 

e Special coccyx cushions increase anterior 
pelvic tilt and relieve pressure on the coc- 
cyX area. 

e Vulvodynia patients typically do not ben- 
efit from any special type of cushion. 

e All patients are instructed to change posi- 
tions frequently. 
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30.5.3. Therapeutic Exercise 


Three categories of exercise are important in pelvic 
pain patients: general aerobic capacity, trunk sta- 
bility, and muscle balance around the hip. Patients 
with chronic pain often have adopted a sedentary 
lifestyle and become generally deconditioned. Gen- 
eral aerobic exercise helps to enhance overall body 
health and cardiovascular condition, increase cir- 
culation, decrease daily stress and depression, aids 
in pain relief (due to endorphin release), and can 
prevent reoccurrence of myofascial pain.!? Many 
patients with PFM spasm and vulvodynia find 
walking to be very helpful in decreasing pain. Jog- 
ging and other high-impact activities may aggra- 
vate pelvic floor muscle pain. Swimming is suitable 
exercise for most patients, except those with vulvo- 
dynia who may be irritated by chlorine in the water. 

Trunk stability is necessary for pelvic pain 
patients. Richardson et al.!* presented EMG stud- 
ies of the interaction of the PFM with the tranver- 
sus abdominis (TA). Poor functioning of the TA 
could disrupt this interaction and result in dys- 
function of the PFM. 


30.5.4 Manual Therapies 


Manual therapy has become a highly specialised 
skill with many diverse modes. There are many 
manual therapy techniques useful for pelvic pain 
patients, some of which are listed in Box 30.4 


30.5.5 Connective Tissue 


The connective tissue system includes ground 
substance, elastin, collagen, bone, cartilage, and 
adipose tissue.!° Connective tissue houses blood 
and lymphatic vessels and nerve bundles. 





Box 30.4 
Manual Techniques Useful for Pelvic Pain 


Soft tissue mobilisation 

Myofascial release/trigger point release 
Visceral mobilisation 

Proprioceptive neuromuscular facilitation 
Strain-counterstrain 

Muscle energy and joint mobilisation 
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Loose connective tissue or fascia spreads in a 
three-dimensional web throughout the body. 
Every muscle, bone, organ, nerve, and vessel is 
wrapped in fascia. The purpose of fascia is to sepa- 
rate, support, bind, nourish, connect, and defend. 

Treatment of fascial restrictions is essential to 
restoring pain free function. 


30.5.6 Soft Tissue Mobilisation for Pelvic 
Floor Dysfunction 


Thiele!* introduced massage of the levator ani and 
coccygeus muscles via the rectum. This technique 
involved rubbing the muscle fibres from origin to 
insertion with a stripping motion 10 to 15 times 
on each side. This technique can be modified 
according to the location of specific restrictions. 

The concept of soft tissue mobilisation (STM) 
is to treat according to the specific layer of tissue 
restriction and direction of motion barrier. The 
goal is to achieve the desired results while using 
the least amount of force. The tissue is com- 
pressed to evaluate for depth of dysfunction. 
Direction of dysfunction is assessed by directing 
force across the fibres as if touching the numbers 
on a clock. Dysfunction is noted by restriction of 
fascial movement; this may or may not be the 
most painful area. To release a myofascial trigger 
point, sufficient force must be exerted on the 
restriction, in a precise depth, direction, and 
angle to take the dysfunctional tissues to their 
end range. As the tissue “lets go,” the therapist 
follows the pathway of the release. The patient 
can assist the treatment with conscious relax- 
ation, contract/relax of the PFM, and verbal 
feedback. 

Patients with adhered episiotomies and 
abdominal scars may be taught STM techniques 
to improve scar mobility. 


30.5.7. Modalities for Pelvic Floor 
Muscle Spasms 


The use of modalities to relieve pelvic floor pain 
has two main objectives: to directly treat and heal 
muscle spasm and to decrease pain so the patient 
can participate in activities that will help in the 
healing of the spasm. Modalities also may be used 
before or after manual therapy or exercise. Use 
before treatment helps to prepare the tissue for 
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stretching. Application after manual treatment 
or exercise may help to reduce posttreatment 
soreness. Modalities that may be applied include 
heat, cold, ultrasound, and TENS/neuromuscular 
electrical stimulation (NMES). 


30.5.7.1 The Application of NMES and TENS 


The positioning of electrodes bilaterally on the 
sacrum over the S3 sacral nerve roots may be an 
effective placement for perineal pain. Stimulation 
of the S3-S4 nerve roots may decrease abnormal 
activity in the PFM, thus causing a decrease in 
pain and restoring normal voiding patterns.!” A 
crossover four-electrode pattern on the lower 
abdomen is often effective for abdominal pain. 
Some iliopsoas spasm and trigger points can be 
treated by placing electrodes unilaterally on the 
abdomen and back. 

Rectal or vaginal electrodes also may be used 
to treat pelvic floor and perineal pain. Using an 
anal electrode at 20 Hz stimulation has been 
found to be effective in reducing pain in male 
patients with CPP syndrome.'® In another study 
women with levator ani spasm were treated suc- 
cessfully with vaginal electrical stimulation, 
although there was no long-term follow-up.” In 
cases of pelvic pain refractory to all other treat- 
ment, sacral nerve root stimulation may provide 
effective pain relief.” 


30.5.8 Biofeedback 


Early surface electromyography (SEMG) research”! 
clearly showed that muscle tension may be present 
even when the patient or therapists cannot feel it. 
This is especially true in the PFM of women, as nerve 
input is often disrupted following childbirth. High 
resting baseline SEMG with high variability and 
occasional spasms sometimes are seen in pelvic pain 
patients. Ideally, the patient will gain the ability to 
recognize the difference between relaxation and con- 
traction. The use of SEMG biofeedback to enhance 
muscle relaxation is referred to as “down-training. ” 
(see Box 30.5) Teaching a muscle to relax is often 
more difficult than teaching it how to contract, as the 
feeling of relaxation is small. Good body awareness 
and persistence is necessary; but even then some 
patients never gain the conscious ability to recognise 
relaxation. 
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Box 30.5 
Down-Training Methods 


1. Practice 20 to 30 minutes twice per day. 
Build relaxation into daily activities. 
Many patients need home SEMG units 
to perform relaxation effectively. 


Experiment with several different tech- 
niques 


2. Diaphragmatic breathing: Contraction 
and relaxation of the respiratory 
diaphragm can encourage relaxation of 
the PFM 

3. Visualisation: A relaxing place, the 
ischial tuberosities separating, heavy 
warmth, a hole getting larger 

4. Perineal bulging: Have patient place a 
hand over the anal cleft with the middle 
finger in the cleft. Gently push out as if 
expelling gas. The patient should feel 
the tissues bulge into the finger. Remind 
patients to be gentle, not to bear down. 

5. Quiet environment, soft music, relax- 
ation audiotapes, low lights, comfort- 
able position, warmth. 

6. A picture of the muscle may help visu- 
ally oriented patients to visualise the 
sagging of a hammock 

7. Total body relaxation, progressive 
relaxation 

8. Body scanning: patients learn to scan 
(or bring attention to) the PFM often 
during the day for stress and tension. 
When tension is recognized, the patient 
performs a brief relaxation exercise. 

9. Advanced training: Progresses to more 
stressful environmental situations. Visu- 
alise a stressful event, keep the bright 
lights on in the treatment room, distract 
your patient during SEMG practice, 
relaxation in standing or sitting. 

10. Dilator practice: “Practise” intercourse. 
External SEMG anal electrodes allow the 
patient to insert the vaginal dilator while 
monitoring the PFM. This gives the 
woman control over the situation; she can 
stop without worrying about her part- 
ner’s reaction. Start by inserting the dila- 
tor slowly, then progress to moving the 
dilator, simulating intercourse. Visualising 
her partner during this exercise also helps 
in the transition to actual intercourse. 
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Not all vaginal pain is related to PFM hypertonus, 
and it is useful to perform an SEMG evaluation to 
establish the presence of PFM hypertonus or 
instability. The EMG equipment with a bandwidth 
of 25 or lower is needed to accurately measure 
microvolt output of the PFM. If high resting tone 
is not seen on initial measurement, it may be nec- 
essary to provoke the muscle pain with functional 
activities. 

Surface EMG biofeedback has been successfully 
used in the treatment of vulvar vestibulitis syn- 
drome. Glazer et al.” instruct the patient in twice 
daily exercises that improve the strength, stabil- 
ity, and resting tone of the PFM. Biofeedback with 
the aim of improving pelvic floor relaxation may 
also have potential benefit in the treatment of 
male pelvic pain.” 


30.6 Summary 


Chronic pelvic pain has a variety of causes and is 
always multifactorial. Physiotherapy is useful 
in a multidisciplinary treatment approach to 
improve the quality of life for these complex 
patients. 
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Background to Pelvic Organ Prolapse 
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31.1 Introduction 

Pelvic floor (PF) dysfunction encompasses the 
problems of genital prolapse, urinary and 
faecal incontinence, voiding dysfunction, and 
discoordination-spasm of the muscles of the PF. 
These conditions may occur alone or in combina- 
tion with one another. Unfortunately, the medical 
community itself does not fully understand the 
etiology of these conditions and how best to treat 
them. Many current therapies have high failure 
and recurrence rates. 

The prevalence of PF disorders will mirror 
changing demographics. In the United States 
alone, the number of women between the ages of 
65 and 84 will double by 2050 and those over 85 
will quadruple the current number.' By one esti- 
mate, the need for PF- related health services will 
increase at twice the rate of the population.’ Bet- 
ter understanding of aetiology and treatment of 
PF dysfunction, specifically pelvic organ prolapse 
(POP), is vital for all health care practitioners 
treating women. 


31.2 Definitions 


Genital prolapse or POP refers to a loss of fibro- 
muscular support of the pelvic viscera resulting in 
a vaginal protrusion. The prolapse is usually 
described according to the area of the vagina in 
which it occurs. Assumptions are often made 
about which organ is behind the vaginal wall that 
is prolapsing; hence terms such as cystocele, rec- 
tocele, and enterocele. Studies have shown, how- 
ever, that vaginal topography does not necessarily 


correlate with specific organs.’ Instead, prolapse 
should be documented based on which compart- 
ments of the vaginal canal—anterior, posterior, 
and apical—are involved. 

An anterior vaginal prolapse generally involves 
the bladder (cystocele), and often involves hyper- 
mobility of the urethrovesical junction as well 
(cystourethrocele). The small bowel also may dis- 
place the anterior vaginal wall.4 

A posterior vaginal prolapse can involve the 
rectum (rectocele), small bowel (enterocele), or 
the sigmoid colon (sigmoidocele). The term 
pseudorectocele was introduced to describe an 
inadequate or defective perineum resulting in 
exposure of the midportion of the posterior vagi- 
nal wall. It mimics the appearance of a rectocele, 
but does not involve creation of a rectal pouch 
that incorporates both the rectal and vaginal walls 
with loss of vaginal rugation.° 

Apical prolapse describes loss of the support at 
the apex of the vagina. The term vaginal vault 
prolapse, which is less descriptive, refers to a 
complete or partial inversion of the vaginal apex, 
usually found in patients who have had a hys- 
terectomy. Most commonly, apical prolapse is 
due to a herniation of a peritoneal sac (usually 
filled with small bowel) through the vaginal 
apex. This is typically referred to as an entero- 
cele. An enterocele may be classified further as a 
traction enterocele or a pulsion enterocele. 
A “traction” enterocele is a protrusion of the 
posterior cul-de-sac that is pulled down by the 
prolapsing cervix or vaginal cuff. The “pulsion” 
enterocele is a protrusion of the cul-de-sac 
through the vagina resulting from chronically 
increased intra-abdominal pressure. Pulsion 


251 


252 


enteroceles are frequently large and always con- 
tain small bowel. 

Procidentia refers to a complete protrusion of 
the uterus and vagina. 


31.3 Prevalence 


Estimates suggest that 50% of parous women have 
some degree of genital prolapse, but only 10 to 
20% seek evaluation and treatment for their con- 
dition.© Most women with prolapse are parous; 
nulliparous women account for only 2% of pro- 
lapse cases in North America.° The incidence and 
prevalence of POP increases with age. American 
women have an 11.1% lifetime risk of undergoing 
surgery for POP and urinary incontinence, and 
29% of women who undergo repair subsequently 
will undergo another operation.’ Similar to 
changing demographics, the need for health care 
for PF disorders will increase. Currently, the 
direct cost of prolapse surgery is over $1 billion 
per year in the US.® Factors that predispose 
women to the development of prolapse include 
vaginal delivery, chronic increases in intra- 
abdominal pressure, obesity, cigarette smoking, 
advancing age, and estrogen deficiency.°-!” There 
is little good epidemiological information about 
the incidence and prevalence of prolapse in dif- 
ferent ethnic groups, but it is clear that women of 
all races may develop this condition.» 


31.4 Risk Factors 


The aetiology of POP may be multifactorial. 
While some risk factors predispose a woman to 
prolapse and are out of her control, such as family 
history or ageing, others are developed and con- 
trollable such as weight or parity. Individual risk 
factors will be discussed briefly below. 

Risk factors that predispose to the development 
of POP include race, gender, and genetics. Cau- 
casian women are more likely than African- 
American women to develop prolapse and Cau- 
casian women undergo surgery for prolapse at a rate 
three times that of African-American women." 

A strong family history of genital prolapse also 
is a risk factor, and this is probably related to 
differences in collagen structure in different 
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subpopulations.!° Connective tissue disorders and 
corticosteroid use may also affect collagen strength. 
Further weakening of tissues may result from other 
chronic medical problems such as diabetes mellitus 
or chronic obstructive pulmonary disease. 

Increasing age is also related to the develop- 
ment of prolapse, for a variety of reasons.!> Older 
women tend to be of higher parity, have fre- 
quently undergone hysterectomy, and are often 
postmenopausal. Prolapse among older women 
is often more severe and more complex, involving 
multiple sites. Progressive denervation of the 
pelvic musculature that occurs with ageing may 
also contribute to prolapse. Recent studies using 
magnetic resonance show progressive changes in 
PF structures such as levator plate angle, levator 
hiatus height, and perineal descent in women 
with PF dysfunction such as prolapse as com- 
pared to normal women.'® Women under the age 
of 35 more commonly have uterine prolapse only. 
It is possible that the increased complexity of pro- 
lapse among older women reflects delays in treat- 
ment and therefore may represent the natural 
progression of this pathology. Younger patients 
with prolapse may have medical conditions that 
predispose them to prolapse, such as congenital 
anomalies, neurological abnormalities, or 
rheumatologic diseases.' 

Pelvic trauma and pelvic surgery may damage 
the neurovascular structures, connective tissue, and 
muscles of the PF. A vaginal delivery birth leads to 
stretching, dislocation, tearing, and avulsion of 
pelvic tissues.'5 Neurological injury to the pudendal 
nerve may also occur, as has been demonstrated in 
women with stress incontinence and POP.!”!® There 
is some evidence that women who had an epi- 
siotomy or a perineal laceration at delivery were 
less likely to develop urinary stress incontinence or 
POP, perhaps by directing obstetric trauma in other 
directions. Other studies have shown, however, that 
episiotomies do not prevent incontinence or pro- 
lapse.!*?° Chronic straining also may damage the 
pudendal nerve and lead to subsequent PF dysfunc- 
tion by compromising neuromusular function.”! 

Posthysterectomy vaginal vault prolapse is a 
distressing and increasingly common problem. It 
may occur following vaginal or abdominal hys- 
terectomy and often results from inattention to 
the proper reconstruction of the vaginal apex sup- 
port following removal of the uterus.??-?° 


31. Background to Pelvic Organ Prolapse 


Patients with obvious congenital defects 
involving the PF, such as bladder exstrophy or 
spina bifida, are predisposed to the development 
of prolapse. However, so are women with subclin- 
ical, neurological defects such as spina bifida 
occulta, which may lead to subtle pelvic muscle 
dysfunction.?!?%7 


31.5 Symptomatology 


Shifting of vaginal anatomy is common in 
women, especially parous women. While some 
with advanced prolapse clearly describe discom- 
fort with protrusion of tissue outside the body, 
most are either asymptomatic or describe a vari- 
ety of nonspecific symptoms. POP can present 
with many symptoms, depending on the organs 
involved. The most frequent symptom of 
advanced prolapse is the complaint of a protru- 
sion or “bulge” from the vagina, which worsens 
with prolonged standing or walking. In some 
cases the prolapse may be large enough to impair 
ambulation. Other common symptoms include 
low back pain, urinary incontinence, voiding dif- 
ficulty, and difficulty emptying the rectum. 
Changes in the vaginal epithelium are frequently 
present in women with prolapse. In younger 
women the vaginal skin may be hypertrophic, 
while in older women it will be atrophic, particu- 
larly if they are not receiving estrogen replace- 
ment therapy.”* Prolonged protrusion may lead to 
irritation or ulceration of the prolapse with the 
development of vaginal bleeding. 

Approximately one third of women with POP 
report urinary tract symptoms, including voiding 
difficulty, urinary incontinence, and irritative 
symptoms such as frequency and urgency.”? Some 
women report stress urinary incontinence due to 
urethral hypermobility and incompetence, while 
others report paradoxical improvement in symp- 
toms as the prolapse progresses. Anatomically, the 
progression of anterior wall prolapse kinks 
the urethra and causes obstruction. As the pro- 
lapse progresses, some women will splint to void. 
Similarly, gastrointestinal symptoms may also 
occur. Patients may report impaired faecal evacu- 
ation, faecal incontinence, or a need to reduce or 
manually splint the prolapse or perineum in order 
to empty the rectum.*°?? Women with perineal 


253 


descent and damage to the rectovaginal septum 
often report defaecatory dysfunction, which in 
many cases can be debilitating. Damage to the 
pelvic muscles, connective tissue, and the puden- 
dal nerve form a common aetiological mechanism 
for both POP and faecal incontinence.*#*° 

Sexual dysfunction may also be present in 
women with prolapse due to alterations in vaginal 
anatomy and pelvic organ function. The patient’s 
age and the presence of relationship conflicts are 
the most important factors in predicting sexual 
functioning. Although most sexually active women 
with prolapse have sexual function that is compa- 
rable to women of similar age without prolapse, 
advanced forms of prolapse may interfere with 
coitus on a purely mechanical basis. Embarrass- 
ment, fear of worsening the prolapse, or fear of 
bladder and bowel incontinence may prevent 
women from being sexually active. Surgery that is 
successful in correcting the prolapse often results 
in improved sexual functioning in such women.**°” 


31.6 Anatomy and Physiology 


The PF is a supportive layer of fibrous connective 
tissue and muscle at the base of the abdominal 
cavity. It closes off the bony canal of the pelvis. 
The PF contains an aperture (the levator hiatus) 
which is pierced by the urethra, the vagina, and 
the rectum.° The bladder, uterus, vagina, and rec- 
tum are attached to the pelvic sidewalls by the 
endopelvic fascia”? (see Chapter 2). 

The endopelvic fascia is a fibrous connective 
tissue layer extending diffusely throughout the PF 
to form a continuous sheetlike mesentery. The 
ligaments and fascia of the pelvis are not dense 
connective tissue structures like the ligaments of 
the knee or thick sheets of tissue like the fascia 
lata that covers the lateral thigh. Rather, these 
structures are areolar folds of connective tissue 
and smooth muscle that contain the nerves and 
vessels of the pelvic viscera. 

The vagina has three main levels of support” 
(see Figure 31.1): 


e Level I support includes the vaginal apex and 
the paracervical vagina, which is suspended by 
the long connective tissue fibres of the superior 
paracolpium. 
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Figure 31.1. The three main levels of vaginal support. [From 
Delancey JOL Anatomic aspects of vaginal eversion. Am J Obstet 
Gynecol 166; 1992: 1719.] 


e The midportion of the vagina (level II) is 
attached laterally, stretching between the blad- 
der and the rectum and supported by the infe- 
rior portion of the paracolpium. At this level 
the anterior vaginal wall and the endopelvic 
fascia merge to form the pubocervical fascia, 
which underlies the bladder. Posteriorly, the 
endopelvic fascia merges with the posterior 
vaginal wall to form the rectovaginal fascia. 
This layer prevents the rectum from protruding 
through the posterior vaginal wall. 

e The lowest portion of the vagina (level III) is 
found at the vaginal introitus and has no inter- 
vening paracolpium to suspend it. At this level 
the vagina fuses directly with the levator ani 
muscles laterally, the urethra anteriorly, and 
the perineum posteriorly. 


Injury to the suspensory fibers at level I may 
result in vaginal and uterine prolapse and entero- 
coele formation. Damage to the pubocervical fascia 
or rectovaginal fascia (the supportive fibers of 
level II) leads to the development of anterior and 
posterior prolapse, respectively. Injury often occurs 
at both levels and results in a combination of 
defects. Another important component of the PF is 
the levator ani muscles, which may be subdivided 
into a pubococcygeal or “pubovisceral” portion 
and an iliococcygeal portion (see Chapter 2). 
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The iliococcygeus muscle forms the diaphrag- 
matic portion of the levator ani.** It is a thin, hor- 
izontal sheet of muscle arising from a thick band 
of fibrous tissue along the pelvic sidewall called 
the “arcus tendineus levator ani.” The iliococ- 
cygeus muscle inserts into a midline raphe behind 
the rectum and forms a shelflike diaphragm on 
which the pelvic viscera rest.?! The pubovisceral 
or puborectalis muscle is a thick U-shaped muscle 
that arises from the pubic bones and attaches to 
the lateral walls of the vagina and rectum and 
then passes behind the rectum to create a sup- 
porting sling. When the pubovisceral muscle con- 
tracts, it pulls the rectum, vagina, and 
urethra/bladder neck forward toward the pubic 
symphysis, constricting their lumens. This is 
extremely important for the maintenance of both 
continence and normal pelvic support. The vagi- 
nal axis in the normal-standing female is almost 
horizontal, and the urethra, vagina, and uterus lie 
on top of the levator ani muscles, away from the 
urogenital hiatus.*? 


31.7 Aetiology and Pathophysiology 


Pelvic floor dysfunction and genital prolapse 
result from the interaction of many different aeti- 
ological factors. Bonney*! suggested that pro- 
lapse originates from a process similar to that 
used by a surgical scrub nurse who must evert the 
invaginated finger of a surgical glove. By com- 
pressing the air within the glove, the invaginated 
finger is forced outward. In a similar way, 
increases in intra-abdominal pressure may force 
the uterus and vagina to prolapse if their sup- 
ports are defective.*! 

DeLancey,” inspired by Bonney, suggests that 
the uterus and vagina are maintained in their nor- 
mal position by three mechanical principles: 


e First, the endopelvic fascia suspends the uterus 
and vagina through its attachments to the 
pelvic sidewalls. 

e Second, the levator ani forms an occlusive and 
supportive layer on which the pelvic organs rest. 

e Third, this anatomic structure creates a 
flap-valve effect, which is the third mechanical 
force at work in maintaining normal pelvic 
support. 


31. Background to Pelvic Organ Prolapse 


Suspended by the endopelvic fascia, the uterus and 
vagina rest against the adjacent supporting wall. 
Increases in abdominal pressure force the pelvic 
organs against the wall, pinning them in place. 

These principles can be visualized at work by 
thinking of the uterus and vagina as analogous to 
a “boat in dry dock” (Figure 31.2). The uterus 
and vagina (the boat) are anchored in place by the 
ligaments and endopelvic fascia, which serve as a 
mooring to keep them from drifting out of place, 
but the real support is provided by the muscula- 
ture, analogous to the water under the boat. If the 
moorings are cut or stretched, the boat will be dis- 
placed. If the water level drops, the moorings are 
strained past their capacity to support the boat. 
Although gynecological surgeons tend to think of 
ligaments as the main factors important in pelvic 
organ support, the real bulk of the work is done 
by the muscles of the pelvic floor. Injury to these 
structures predisposes women to the develop- 
ment of pelvic organ prolapse.* 

The levator ani muscles are critical in PF sup- 
port. These muscles maintain a constant basal 
tone that maintains the uterus and vagina in place. 
Above the levator ani, the ligaments and fascia sta- 
bilise the organs in position. Constant adjust- 
ments in muscular activity prevent the stretching 
of the pelvic ligaments. Contraction of the pubo- 
visceral muscle pulls the rectum toward the pubic 
bone, closing the urogenital hiatus and compressing 





Figure 31.2. a The uterus and vagina (the boat) anchored in place 
by the pelvic ligaments and endopelvic fascia (the mooring), sup- 
ported by the pelvic musculature (the water). b Defects in or weak- 
ening of the pelvic floor musculature may strian the ligments 
beyond thier capacity to support the uterus and vagina. [From Nor- 
ton PA (1993) Pelvic Floor Disorders: The Role of Fascia and Ligam- 
nets. JB Lippincott, Philadelphia, p 927.] 
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the urethra, vagina, and uterus. Rather than a 
static slab, the PF should be seen as a dynamic 
trampoline that constantly is expanding and con- 
tracting in response to changing stimuli.“ 

Connective tissue holds the body together 
and forms the tendons, fascia, and ligaments 
that allow muscles to exert traction through 
their points of attachment. Connective tissue is 
composed primarily of collagen and elastin.” 
Collagen is the most common protein in the 
human body, accounting for 30% of the total 
protein. Over 12 different types of collagen have 
been identified. Type I collagen is the most com- 
mon. It forms large, strong fibres and is found 
in large amounts in ligaments, fascia, and ten- 
dons. Type II collagen is more prone to degra- 
dation by collagenase and is found in higher 
proportions in flexible tissues such as skin, 
blood vessels, the uterus, fascia, and ligaments. 
Many collagen fibres contain a mixture of colla- 
gen types, which produces variation in tissue 
strength and flexibility.* 

Visceral connective tissue provides a capsule 
for the pelvic organs, which nonetheless allows for 
displacement and changes in volume. The visceral 
connective tissue contains important neurovascu- 
lar structures, smooth muscle cells, elastin, and 
collagen. The connective tissue of the supportive 
ligaments of the uterus (the cardinal and 
uterosacral) is similar to that of vessel walls. Liga- 
ments such as the arcus tendineus fascia pelvis or 
the iliopectineal (Cooper’s) ligament are com- 
posed of stronger, more fibrinous collagen. 

The collagen components of connective tissue 
undergo remodeling in response to stress and 
injury. Injured ligaments heal by scarring (colla- 
gen deposition), but never recover their full 
strength.“ In pregnancy cervical “ripening” in 
preparation for labour causes the breakdown of 
the collagen and elastin and leads to loss of 
mechanical strength. There may be a similar 
breakdown in adjacent supportive tissues of the 
vagina and uterus.*? Oestrogen promotes collagen 
maintenance.*” Collagen abnormalities have been 
found to be more common among patients with 
PF dysfunction and genital prolapse than among 
women without these problems.*® ” This strongly 
suggests that intrinsic collagen abnormalities 
(poor tissue”) are involved as one factor in the 
development of disorders of pelvic support. 


256 


References 


1. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


US Interim Projections by age, sex, race, and Hispanic 
origin. (accessed 2006, at http://www.census. gov/ipc/ 
www/usinterimproj/natprojtab02a.pdf.). 


. Luber KM, Boero S, Choe JY. The demographics of 


pelvic floor disorders: Current observations and 
future projections. Am J Obstet Gynecol 
2001;184(7):1496-501; discussion 501-3. 


. Kenton K, Shott S, Brubaker L. Vaginal topography 


does not correlate well with visceral position in 
women with pelvic organ prolapse. Int Urogynecol 
J 1997;8(6):336-9. 


. Harris TA, Bent AE. Genital prolapse with and 


without urinary incontinence. J Reprod Med 
1990;35(8):792-8. 


. Nichols DH, Randall CL. Vaginal surgery, 2nd ed. 


Baltimore: Williams and Wilkins; 1983. 


. Beck RP. Pelvic relaxational prolapse. In Kase NG, 


Weingold AB (ed) Principles and Practice of Clinical 
Gynaecology. John Wiley & Sons, New York 1983, 
p677. 


. Olsen AL, Smith VJ, Bergstrom JO et al. Epidemiology 


of surgically managed pelvic organ prolapse and uri- 
nary incontinence. Obstet Gynecol 1997;89(4):501-6. 


. Subak LL, Waetjen LE, van den Eeden S et al. Cost 


of pelvic organ prolapse surgery in the United 
States. Obstet Gynecol 2001;98(4):646-51. 


. Bump RC, McClish DK. Cigarette smoking and uri- 


nary incontinence in women. Am J Obstet Gynecol 
1992;167(5):1213-8. 

Davila GW. Vaginal prolapse: Management with 
nonsurgical techniques. Postgrad Med;99(4): 171-6. 
Dwyer PL, Lee ET, Hay DM. Obesity and urinary 
incontinence in women. Br J Obstet Gynaecol 
1988;95(1):91-6. 

Smith AR, Hosker GL, Warrell DW. The role of par- 
tial denervation of the pelvic floor in the aetiology 
of genitourinary prolapse and stress incontinence 
of urine. A neurophysiological study. Br J Obstet 
Gynaecol 1989;96(1):24-8. 

Peacock LM, Wiskind AK, Wall LL. Clinical fea- 
tures of urinary incontinence and urogenital pro- 
lapse in a black inner-city population. Am J Obstet 
Gynecol 1994;171(6):1464-1469; discussion 9-71. 
Brown JS, Waetjen LE, Subak LL et al. Pelvic organ 
prolapse surgery in the United States, 1997. Am J 
Obstet Gynecol 2002;186(4):712-6. 

Strohbehn K, Jakary JA, Delancey JO. Pelvic organ 
prolapse in young women. Obstet Gynecol 
1997;90(1):33-6. 

Hoyte L, Schierlitz L, Zou K et al. Two- and three- 
dimensional MRI comparison of levator ani struc- 
ture, volume, and integrity in women with stress 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


FG Khan and LL Wall 


incontinence and prolapse. Am J Obstet Gynecol 
2001;185(1):11-19. 

Gilpin SA, Gosling JA, Smith AR et al. The patho- 
genesis of genitourinary prolapse and stress incon- 
tinence of urine. A histological and histochemical 
study. Br J Obstet Gynaecol 1989;96(1):15-23. 
Wall LL. Birth trauma and the pelvic floor: Lessons 
from the developing world. J Women’s Health 
1999;8(2):149-55. 

Klein MC, Gauthier RJ, Robbins JM et al. Relation- 
ship of episiotomy to perineal trauma and morbid- 
ity, sexual dysfunction, and pelvic floor relaxation. 
Am J Obstet Gynecol 1994;171(3):591-8. 

Sartore A, De Seta F, Maso G et al. The effects of 
mediolateral episiotomy on pelvic floor function 
after vaginal delivery. Obstet Gynecol 2004;103(4): 
669-73. 

Wall LL. The muscles of the pelvic floor. Clin 
Obstet Gynecol 1993;36(4):910-25. 

Cruikshank SH. Preventing posthysterectomy vagi- 
nal vault prolapse and enterocele during vaginal 
hysterectomy. Am J Obstet Gynecol 1987;156(6): 
1433-40. 

DeLancey JO. Anatomic aspects of vaginal eversion 
after hysterectomy. Am J Obstet Gynecol 
1992;166(6 Pt 1):1717-1724; discussion 24-8. 

Lee RA, Symmonds RE. Surgical repair of posthys- 
terectomy vault prolapse. Am J Obstet Gynecol 
1972;112(7):953-6. 

Randall CL, Nichols DH. Surgical treatment of 
vaginal inversion. Obstet Gynecol 1971;38(3): 
327-32. 

Galloway NT, Tainsh J. Minor defects of the sacrum 
and neurogenic bladder dysfunction. Br J Urol 
1985;57(2):154-5. 

Wall LL. Recurrent enterocele formation after 
abdominal sacral colpopexy using rectus fascia. J 
Pelvic Surg 199531:222-4. 

Fidas A, MacDonald HL, Elton RA et al. Prevalence 
of spina bifida occulta in patients with functional 
disorders of the lower urinary tract and its relation 
to urodynamic and neurophysiological measure- 
ments. BMJ 1989;298(6670):357-9. 

Wall LL. A technique for modified McCall culde- 
plasty at the time of abdominal hysterectomy. J Am 
Coll Surg 1994;178(5):507-9. 

Addison WA, Livengood CH, 3rd, Sutton GP et al. 
Abdominal sacral colpopexy with Mersilene mesh in 
the retroperitoneal position in the management of 
posthysterectomy vaginal vault prolapse and entero- 
cele. Am J Obstet Gynecol 1985;153(2): 140-6. 
Jackson SL, Weber AM, Hull TL et al. Fecal inconti- 
nence in women with urinary incontinence and pelvic 
organ prolapse. Obstet Gynecol 1997;89(3): 423-7. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


Background to Pelvic Organ Prolapse 


Nager CW, Kumar D, Kahn MA et al. Management 
of pelvic floor dysfunction. Lancet 1997; 
350(9093):1751. 

Todd JW. Mesh suspension for vaginal prolapse. 
Intl Surg 1978;63(2):91-3. 

Kiff ES, Swash M. Slowed conduction in the puden- 
dal nerves in idiopathic (neurogenic) faecal incon- 
tinence. Br J Surg 1984;71(8):614-6. 

Womack NR, Morrison JF, Williams NS. The role of 
pelvic floor denervation in the aetiology of idio- 
pathic faecal incontinence. Br J Surg 1986;73(5): 
404-7. 

Wall LL, Hewitt JK. Urodynamic characteristics of 
women with complete posthysterectomy vaginal 
vault prolapse. Urology 1994;44(3):336-341; 
discussion 41-2. 

Weber AM, Walters MD, Schover LR et al. Sexual 
function in women with uterovaginal prolapse and 
urinary incontinence. Obstet Gynecol 1995;85(4): 
483-7. 

Lawson JO. Pelvic anatomy. I. Pelvic floor muscles. 
Ann Royal College Surg England 1974;54(5): 
244-52. 

Berglas B, Ruben I. Study of the supportive struc- 
tures of the uterus by levator myography. Surg 
Gynecol Obstet 1953;97:677-92. 

Nichols DH, Milley PS, Randall CL. Significance of 
restoration of normal vaginal depth and axis. 
Obstet Gynecol 1970;36(2):251-6. 


Al. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


257 


Bonney V. The principles that should underlie all 
operations for prolapse. J Obstet Gynaecol Br Emp 
1934;4:669-683. 

De Lancey J. Surgical anatomy of the female pelvis, 
8th ed. Philadelphia: Lippincott-Raven,1997. 
Norton PA. Pelvic floor disorders: the role of fascia 
and ligaments. Clin Obstet Gynecol 1993;36(4): 
926-38. 

Hugosson C, Jorulf H, Lingman G et al. Morphol- 
ogy of the pelvic floor. Lancet 1991;337(8737):367. 
Lapiere CM, Nusgens B, Pierard GE. Interaction 
between collagen type I and type IH in conditioning 
bundles organization. Connective Tissue Res 
1977;5(1):21-9. 

Salter R. Disorders and injuries of the muscu- 
loskeletal system. Baltimore: Williams & Wilkins, 
1970. 

Brincat M, Versi E, Moniz CF et al. Skin collagen 
changes in postmenopausal women receiving dif- 
ferent regimens of estrogen therapy. Obstet 
Gynecol 1987;70(1):123-7. 

Al-Rawi Z, Al-Rawi Z. Joint hypermobility in 
women with genital prolapse. Lancet 1982;1(8287): 
1439-41. 

Norton SJ. Adaptive imaging in aberrating media: 
A broadband algorithm. Ultrasonic Imaging 
1992;14(3):300-21. 


32 
Evaluation of Prolapse 
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The evaluation and classification of pelvic organ 
prolapse is a crucial component in the initial 
assessment of the patient. An accurate initial 
description of pelvic anatomy allows observers to 
assess the stability or progression of prolapse 
over time and also allows an accurate assessment 
of treatment outcomes.! 


32.1 Physical Examination 


The examination commences with inspection of 
the external genitalia for evidence of erosions, 
ulcerations, bleeding, or other lesions. If identi- 
fied, such lesions are biopsied. Visual inspection 
may also reveal a widened genital hiatus com- 
monly seen in prolapse patients. Visible soiling at 
the anus or loss of anal folds over the anal canal 
(dovetail sign) is indicative of anorectal pathol- 
ogy. A shortened perineum or alternatively 
abnormally small introitus heightens awareness 
of prior perineal trauma or surgery. A speculum, 
bimanual, and rectovaginal exam are then per- 
formed to assess the vagina, cervix, uterus, and 
adenexa. During the bimanual exam, additional 
information regarding pelvic muscle health and 
function can be assessed by asking the patient to 
tighten the pelvic floor (PF) around the exam- 
iner’s hand. This simple test gives the practi- 
tioner information about the strength and the 
patient’s awareness of her PF muscles. 

The cough stress test may be performed to 
assess the presence of urinary incontinence. This 
is commonly done in the lithotomy and standing 
position. If the patient has significant anterior 
wall prolapse, the prolapse can be manually 
reduced (with caution taken not to overcorrect 


the anterior wall or obstruct the urethra) before 
instructing the patient to cough or use the Val- 
salva movement. If positive, the patient may have 
occult stress urinary incontinence, which further 
should be evaluated by urodynamics. 

Accurate grading of prolapse depends on the 
patient’s ability to strain vigorously during clinical 
examination. Prolapse tends to worsen as the day 
progresses, particularly if the patient stands upright 
for long periods. Patients should be examined in 
either the supine or Sims position, as well as in the 
standing position, in order to accurately assess the 
degree of prolapse that is present. Occasionally, a 
patient may be instructed to use the Valsalva move- 
ment on the toilet prior to the exam to try and 
reproduce the prolapse in its most severe form. 
Patients with prolonged pessary use may even 
require a second visit and examination after the pes- 
sary has been removed for a few days. An accurate 
assessment of the severity of the prolapse is essential 
in planning surgical management; thus every 
attempt should be made to reproduce the maximal 
degree of prolapse experienced by the patient. 

Measurements for the following grading sys- 
tems can be made using a Sims speculum with the 
patient in either the dorsal lithotomy or the left 
lateral decubitus position. Maximum descent 
with straining can also be assessed in standing; 
with genital hiatus, perineal body, and total vagi- 
nal length measured in lithotomy. 


32.2 Grading 


The International Continence Society (ICS) has 
developed a standardised system for describing the 
anatomic position of the pelvic organs to allow 
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reproducibility and comparison of physical exami- 
nations and establishment of the clinical signifi- 
cance of different grades of prolapse.’ It utilises clear 
anatomic reference points defined in terms of vagi- 
nal wall segments rather than the organs lying 
behind the vagina. The hymenal ring provides an 
easily identifiable fixed landmark, even though the 
actual plane of the hymen may vary according to the 
degree of levator ani dysfunction. Six defined points 
in the anterior, superior, and posterior vagina are 
located in reference to the hymen and measured in 
centimetres (see Figure 32.1). A negative number 
denotes a point proximal to the hymenal ring. For 
example, “-2” indicates a point 2 cm above the 
hymenal ring. A positive number indicates a point 
protruding beyond the hymen. Measurements are 
made with a ruler or an appropriately marked meas- 
urement device such as a cotton-tipped swab. 


e The first two points are located on the anterior 
vaginal wall. Point Aa is 3 cm proximal to the 
external urethral meatus in the midline. It cor- 
responds approximately to the “urethrovesical 
crease,” which is often obliterated in post- 
menopausal patients. Its measurement ranges 
between -3 and +3. Point Ba, the second ante- 
rior vaginal wall point, represents the most 
distal or dependent portion of the upper vagi- 
nal wall from the anterior vaginal fornix or the 
posthysterectomy vaginal cuff. In the absence 
of vaginal prolapse, it is approximately 3 cm 
proximal to point Aa. 





Figure 32.1. The six points (Aa, Ba, C, D, Ap, Bp), total vaginal length 
(tvl), genital hiatus (gh) and perineal body (pb) utilised in quanti- 
fication of pelvic organ prolapse. From Bump RC, Mattiasson A, Bo K 
et al. The standardization of terminology of female pelvic organ pro- 
lapse and pelvic floor dysfunction. Am J Obstet Gynecol 1996;175: 12. 
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e Two additional points are identified on the supe- 
rior vagina. Point C represents the most distal 
edge of the cervix or the vaginal cuff in the 
posthysterectomy patient. In a woman with a 
cervix, point D indicates the position of the poste- 
rior fornix or pouch of Douglas at the level of the 
uterosacral ligaments. Comparison between 
points C and D allows differentiation between 
cervical elongation and suspensory failure of the 
uterosacral-cardinal ligament complex (possible 
enterocoele). Elongation of point C in compari- 
son with point D indicates cervical elongation. 

e The points along the posterior vaginal wall are 
analogous to those of the anterior vaginal wall. 
Point Ap is in the midline 3 cm proximal to 
the hymenal ring. As with point Aa, it ranges 
from -3 cm to +3 cm relative to the hymen. 
The most distal or dependent portion of the 
upper posterior vaginal wall is point Bp. In the 
nonprolapsed vagina, point Bp is approxi- 
mately 3 cm proximal to point Ap. 

e Additional measurements, also in centimetres, 
include the genital hiatus, the perineal body, and 
the total vaginal length. The distance between 
the middle of the external urethral meatus to the 
posterior midline hymen is the genital hiatus. 
The firm, palpable tissue of the perineal body is 
used as a reference point if the location of the 
hymenal ring is unclear. The length of the per- 
ineal body is measured from the posterior mid- 
line hymenal ring (the posterior margin of the 
genital hiatus) to the midanal opening. The total 
vaginal length is the greatest depth of the vaginal 
canal in its normal position. 


Although this system appears complicated upon 
initial examination, it is easy to use in practice. 
Understanding the system is greatly aided by an 
instructional videotape, available at nominal 
charge from the American Urogynecology Society 
(2025 M Street, NW, Suite 800, Washington, DC 
20036-3309). Once the quantitative description 
of the prolapse has been completed, a stage may 
be assigned according to ICS criteria. Allowance 
is made for the distensibility of the vagina and the 
inherent imprecision in the measurement of vagi- 
nal length by allowing a 2-cm buffer. The ICS 
defines five stages of prolapse, as follows: 


e Stage 0: No prolapse is demonstrated. Points 
Aa, Ba, Ap, and Bp are all at -3 cm. Point C or D 
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is between the total vaginal length or the total 
vaginal length minus 2 cm. 

e Stage I: The most distal portion of the prolapse 
is >1 cm above the hymeneal plane. 

e Stage II: The most distal portion of the prolapse 
is =1 cm proximal or distal to the hymen. 

e Stage III: The most distal portion of the pro- 
lapse is >1 cm below the level of the hymen, 
protruding no greater than 2 cm less than the 
total vaginal length. 

e Stage IV: Complete eversion of the total vaginal 
length, protruding at least =2 cm less than the 
total vaginal length (TVL-2). Generally, the lead- 
ing edge of the prolapse will be the cervix or the 
scar left at the vaginal cuff by prior hysterectomy. 


To measure the anterior vaginal wall and the 
superior vagina, the speculum is placed against the 
posterior wall of the vagina. Traction on the specu- 
lum exposes the anterior and superior vagina. Upon 
identification of a point of reference the patient is 
asked to bear down. The extent of the descent is 
measured with a ruler or other calibrated measuring 
device. Assessment of the posterior vagina and the 
posterior fornix is performed in similar fashion by 
retracting the anterior vaginal wall superiorly. Nine 
separate measurements (eight if posthysterectomy) 
are made of the six reference points, total vaginal 
length, genital hiatus, and perineal body. Once all 
measurements are recorded, a diagrammatic vagi- 
nal profile may be drawn (Figures 32.2). 





Figure 32.2. Predominant defect of anterior vaginal support 
denoted in grid and line diagrams. Stage III prolapse with the lead- 
ing edge of the defect at point Ba. Predominant defect of posterior 
vaginal support, with leading edge of defect at point Bp. There is 
minimal descent of the vaginal cuff. (-8 to —6). This is also a stage 
Ill defect. [From Bump RC, Mattiasson A, Bo K et al. The standardi- 
zation of terminology of female pelvic organ prolapse and pelvic 
floor dysfunction. Am J Obstet Gynecol 1996; 175: 12. ] 
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The system developed by the ICS provides an 
objective site-specific means for description, 
quantification, and staging of pelvic organ pro- 
lapse. It has been demonstrated to be reliable 
and reproducible, but is not yet in universal 
use.* A more common, but less precise, classifi- 
cation system has been recommended by the 
American College of Obstetrics and Gynecol- 
ogy.’ This examination is also performed with a 
Sims speculum as previously described, also 
without the use of traction, attempting to dupli- 
cate the patients’ daily symptoms. The pres- 
ence of prolapse is classified into four degrees 
of severity: 


e First degree: On depression of the perineum, 
the prolapse extends to the midvagina. 

e Second degree: The prolapse approaches the 
hymenal ring. 

e Third degree: The prolapse is at the hymenal ring. 

e Fourth degree: The prolapse extends beyond 
the hymenal ring. 


The examination is divided into inspection for 
rectocele, cystocele, enterocoele, and uterine 
(cervix) or vaginal apex prolapse. 


32.3 Testing 


Voiding function in women with prolapse can 
easily be tested by measuring a voided volume 
and postvoid residual. Postvoid residuals are 
considered normal if less than 100 cc or less 
than 20% of the total voided volume (void + 
postvoid residual). Women with large postvoid 
residuals have evidence of voiding dysfunction 
which may be due to obstruction from a large 
prolapse. If the prolapse is not large enough to 
explain the elevated residual or reduction of the 
prolapse does not alleviate the urinary reten- 
tion, other causes of urinary retention should be 
sought. 

Further evaluation of urinary tract symptoms 
with multichannel subtracted cystometry is often 
indicated (see Chapter 9a). A history of fecal 
incontinence warrants further investigation by 
sigmoidoscopy, anorectal manometry and 
endoanal ultrasonography to assess the integrity 
of the sphincter (see Chapter 26). 
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Treatment and Prevention of Prolapse 
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33.1 Therapeutic Options 
for the Patient with Prolapse 


Unless the patient is symptomatic, prolapse may not 
require treatment. An exception to this is if the 
patient has developed urinary retention as a sequela 
of their prolapse. Symptomatic prolapse may be 
managed conservatively or surgically. Nonsurgical 
therapies that may benefit these patients include 
oestrogen replacement therapy, pelvic muscle exer- 
cises (“Kegels”) with or without biofeedback, and 
support of the prolapse with a pessary. Surgical 
options vary widely from newer “minimally inva- 
sive” vaginal procedures to major abdominal 
reconstructive procedures. Details of surgical proce- 
dures are beyond the scope of this chapter. 

Many women with pelvic organ prolapse are 
perimenopausal or postmenopausal; therefore, 
evaluation of the patient’s oestrogen status is 
essential. Hypoestrogenism results in thin, 
atrophic vaginal and perineal skin that is easily 
traumatized. Patients often note vaginal dryness 
and decreased mucosal rugation is notable on 
examination. In addition to changes in the 
epithelium, low oestrogen levels also lead to a 
diminished blood supply to pelvic organs, and 
this may also compromise pelvic support. 
Oestrogen replacement therapy will limit these 
changes and may improve patient tolerance of 
conservative therapy (such as the use of a pes- 
sary). It will also improve the quality of tissues 
with which the surgeon has to work if surgical 
treatment is undertaken.! The use of hormone 
replacement therapy, however, has not been 
found to reverse the presence or severity of pelvic 
organ prolapse (POP). 


Pelvic floor (PF) muscle exercises may help 
prevent the development of prolapse in normal 
women as well as delay its progression in women 
with early symptoms.’ Pelvic floor reeducation is 
discussed in Chapters 10-14. 


33.2 Pessaries 


Patients with mild symptoms associated with an 
early-stage prolapse will often get temporary 
relief by using a tampon or diaphragm in specific 
situations that are associated with their symp- 
toms, such as exercising or standing for long peri- 
ods of time. With more severe degrees of prolapse 
and more significant symptomatology, patients 
may obtain relief by using a pessary. A pessary is a 
prosthetic device that is inserted into the vagina 
to support the prolapse. Most pessaries are now 
made of soft, flexible silicone that allows them to 
be inserted and removed easily, without irrita- 
tion. Some pessaries permit drainage, minimising 
the development of vaginal discharge. Pessaries 
are useful devices for patients who are poor can- 
didates for surgery or for those who do not wish 
to undergo an operation for their condition. Pes- 
saries also offer temporary relief of symptoms in 
cases where definitive surgical correction of the 
prolapse must be delayed. 

Pessaries may also be used as a diagnostic 
tool for the evaluation of pelvic floor dysfunc- 
tion. Urinary incontinence, defaecatory dys- 
function, and pelvic pain that are attributed to 
the POP can be reassessed with the pessary in 
place. Women with POP may have occult stress 
incontinence. These patients will often develop 
a “kinking” of the urethra and bladder neck as 
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the prolapse descends to or beyond the hymen. 
Women note a prior history of urinary inconti- 
nence, which actually improved as the prolapse 
worsened. During the pessary trial, reduction of 
the prolapse reveals previously undetected 
(“occult”) stress incontinence. This finding 
should prompt further investigation of the 
patient’s continence status using complex 
urodynamics. Alternatively, care must be taken 
not to occlude the urethra and mask stress 
incontinence. 

In those with defaecatory dysfunction or 
pelvic pain, the use of the pessary can help 
determine whether these multifactorial symp- 
toms are a result of POP. Such knowledge is 
helpful when counseling women seeking opera- 
tive correction of prolapse for these specific 
symptoms. 

A wide variety of pessaries are available. 
Identifying the best type for a particular patient 
is a process of trial and error. Ring pessaries, 
with or without platform support, and dough- 
nut pessaries are readily accepted by patients 
due to their similarity to contraceptive 
diaphragms (see Figures 33.1 and 33.2). These 
pessaries are most useful in the treatment of 





Figure 33.1. Insertion of ring with support. 
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Figure 33.2. Donut pessary in position. Courtesy of Milex 
Products, Inc., Chicago, IL. 


uterine prolapse, particularly stage I or II pro- 
lapse.? The platform type of pessary avoids the 
rare complication of a uterus being incarcer- 
ated by protruding through an opening in a 
pessary. Platform pessaries are folded in half 
and inserted into the vagina, where it then 
springs back into its previous shape. When in 
position, these pessaries rest below the cervix 
and above the pubic symphysis in a position 
similar to that occupied by a contraceptive 
diaphragm. Sexual intercourse is not recom- 
mended while these pessaries are in place. Sex- 
ually active women are asked to remove the 
pessary prior to intercourse. 

The Gellhorn pessary provides more support 
for patients with severe degrees of uterine or vagi- 
nal prolapse. Gellhorn pessaries are especially 
useful in cases where there is a large prolapse of 
the anterior vaginal wall. They hold their position 
better if the patient has an intact perineal body.’ 
The flared base of the pessary is inserted along the 
base of the vagina and is tipped into position, 
maintaining the prolapse in position by obstruct- 
ing the vaginal outlet (Figure 33.3). A Gellhorn 
pessary should be removed prior to attempting 
intercourse. 

Inflatable pessaries are doughnut-shaped 
devices with an attached stem. The stem protrudes 
through the vagina, where it is accessible for 
inflating and deflating the device (Figure 33.4). 
Use of this device requires manual dexterity, so it 
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FicureE 33.3. Gellhorn pessary in position. Courtesy of Milex Prod- 
ucts, Inc., Chicago, IL. 





Figure 33.4. Inflatable pessary being inflated. Courtesy of Milex 
Products, Inc., Chicago, IL. 


is not suitable for all women. Protrusion of the 
stem beyond the vaginal introitus may create dis- 
comforting vulvar irritation. 

Cube pessaries are constructed with six concave 
surfaces that create a suction effect with the vagi- 
nal walls and hold the pessary in place (Figure 
33.5). Pessaries of this type are particularly useful 
in patients with vaginal eversion or complete 
uterine prolapse. Unless the suction is broken 
periodically, however, ulceration of the vagina 
may occur. Ideally these pessaries should be 
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Figure 33.5. Cube pessary in position. Courtesy of Milex Products, 
Inc., Chicago, IL. 


removed, cleaned, and reinserted on a daily basis. 
Unless patients are able to do this themselves, 
they require careful monitoring and frequent pes- 
sary checks by a knowledgeable clinician. 

Smith-Hodge pessaries elevate the bladder 
neck into a retropubic position and provide sup- 
port similar to that obtained by bladder neck sus- 
pension surgery (Figure 33.6). This type of 
pessary may be useful in helping predict the likeli- 
hood of incontinence after surgery for the correc- 
tion of prolapse, as well as in helping predict 
whether reconstructive surgery will help restore 
normal urinary continence.° 

Proper fitting of the pessary will minimise the 
development of complications. A pessary should 
not interfere with normal voiding. Three or four 





Figure 33.6. Hodge pessary in position. Courtesy of Milex Prod- 
ucts, Inc., Chicago, IL. 
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sizes of a variety of types of pessary should be 
available during a pessary-fitting session. If the 
pessary is too large, it may create a sensation 
of pelvic fullness and possibly pelvic pain. Pes- 
saries that are fitted improperly may cause 
urinary retention and vaginal irritation, ulcera- 
tion, or bleeding. Neglected or forgotten pes- 
saries, most commonly seen with elderly women, 
can become entrapped or embedded in the 
vagina or erode through the vagina. This can cre- 
ate vesicovaginal or rectovaginal fistulas, or 
form a focus of chronic irritation that con- 
tributes to the development of a vaginal or cervi- 
cal cancer. Neglected pessaries also commonly 
lead to an abnormal or excessive vaginal dis- 
charge. If the pessary is too small, it may simply 
fall out or be expelled by the patient with a cough 
or during defaecation or urination. 

When a pessary is placed for the first time, the 
patient should be encouraged to wear it around 
the office or clinic for a brief period of time to 
make sure that it is comfortable and provides 
adequate support. If this is satisfactory, the 
patient may go home with the pessary in place, 
but should return in a few days to have it 
checked and to review instructions for its inser- 
tion, removal, and care. Under ideal conditions, 
a patient with good manual dexterity should be 
encouraged to remove her pessary twice a week, 
wash it with soap and water, and reinsert it 
using a water-soluble lubricant. Some pessaries, 
such as Gellhorn or doughnut pessaries, can be 
left in place safely for 3 months or longer. Local 
oestrogen administration either in the form of 
half an applicator of vaginal oestrogen cream 
or an oestrogen-impregnated vaginal ring is 
extremely useful in maintaining optimal condi- 
tion of the vaginal epithelium. Patients with pes- 
saries should have a pelvic examination after 3 
months and at periodic intervals thereafter.® 
Patients who have poor manual dexterity should 
have the pessary removed, washed, and rein- 
serted during a clinic visit every 3 to 4 months, 
depending on the type of pessary and the 
patient’s clinical history. Pessary use should be 
discontinued if erosion or ulceration of the 
vagina occurs. Patients who develop a heavy 
vaginal discharge while using a pessary may find 
periodic vaginal douching with a dilute solution 
of vinegar and water helpful. 
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33.3 Prevention 


Prevention of prolapse is difficult to do because the 
aetiology is not completely understood and many 
different factors seem to influence its development. 

Pregnancy and delivery are known risk factors for 
the development of prolapse. The chronic strain on 
the nerves of the pelvis from the pregnancy as well 
as from the delivery can compromise pelvic organ 
support. Although some advocate the use of elective 
caesarean section for the prevention of prolapse due 
to delivery, this has not been definitely shown to 
reduce incidence. Obstetrical trauma can be limited 
by reducing the use of operative delivery, epi- 
siotomy, and shortening the second stage of labour. 

Chronically increased intra-abdominal pres- 
sures can also contribute to muscle and nerve 
deterioration. Obesity, smoking (which leads to 
chronic cough and poor tissue integrity), chronic 
straining with constipation, and heavy lifting can 
all stress the pelvic musculature and nerve func- 
tion leading to prolapse. Minimising these risk 
factors may help in prevention. 

Pelvic floor muscle exercises have also proven to 
be useful in maintaining and even restoring the 
integrity of the musculature. Most commonly used 
in mild to moderate anatomic defects, exercise can 
prolong the symptom-free period. Pelvic floor exer- 
cises can be used in the antenatal and postpartum 
period. 

Attention should also be given to the potential 
for prolapse inherent to certain surgical procedures. 
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Ethical Principles in Pelvic Floor Physiotherapy 


LL Wall 


34.1 Introduction 

Many writers on ethics make the subject seem 
esoteric and confusing, when in reality it is quite 
straightforward. At its most fundamental level, 
ethics is simply an attempt to answer the question 
“How should we live?”!? Within the health care 
setting, medical ethics (“bioethics”) is the 
attempt to answer the more limited question of 
how doctors, nurses, physiotherapists, and other 
providers of health-related services should inter- 
act with patients and with one another. The ques- 
tion “How should we live?” becomes “How 
should we act with respect to those who need 
health care and with respect to those who help us 
provide it?” 

Although there are many different approaches 
to moral philosophy in general,’ a broad (but not 
quite universal) consensus has arisen among writ- 
ers on bioethics that the provision of health care 
services should be governed by four fundamental 
ethical principles. These principles are nonmalefi- 
cence, beneficence, autonomy, and justice.* The 
first step in resolving clinical ethical dilemmas 
is to understand what questions may arise 
with respect to each of these principles in any 
particular case. 


34.2 Ethical Principles 


34.2.1 Nonmaleficence 


Nonmaleficence is probably the oldest principle 
in medical ethics, traceable in the Western med- 
ical tradition to the ancient aphorism of Hip- 
pocrates, primum non nocere; that is, “First of all, 


do no harm.” It means that in providing care, 
one’s first obligation is to avoid inflicting fore- 
seeable, preventable harm. This principle is one of 
the moral foundations on which professional 
licensure rests, since it is through the mechanism 
of licensure that societies hope to ensure that doc- 
tors, surgeons, physiotherapists, pharmacists, 
nurses, and other providers of health care services 
are competent in what they do. While the duty of 
nonmaleficence appears most obvious in cases 
where patients are undergoing surgical opera- 
tions (perhaps for urinary stress incontinence, 
pelvic organ prolapse, or associated conditions), 
the obligation to avoid harm also includes the 
duty to avoid causing mental, emotional, social, 
or financial harm to the patient where this can be 
avoided. One of the most important corollary 
obligations arising from this principle is the 
expectation of patients that their privacy and 
confidentiality will be respected with regard to 
their medical problems and the treatments they 
receive. 


34.2.2 Beneficence 


Beneficence refers to the obligation to act always 
in the patient’s best interests, to do good for the 
patient, and to promote her welfare. In this, 
beneficence clearly is inextricably intertwined 
with the principle of nonmaleficence and the 
licensure requirement to be technically compe- 
tent. Corollaries of the principle of beneficence 
include not only the duty to promote good, but 
also the obligations to prevent harm when it may 
occur and to remove harm where it presently 
exists. Physicians, surgeons, physiotherapists, 
and nurses are usually trained to believe that in 
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doing their jobs and carrying out the day-to-day 
tasks that this involves, they are working for the 
patient’s good, but this is not possible unless 
“what is in the patient’s best interests” is clear 
to everyone involved. Unfortunately, the goals of 
treatment are not always obvious to all parties, 
and the resolution of ethical dilemmas often 
hinges on an appropriate understanding of what 
the phrase “the patient’s best interests” means 
in any given case and how that determination has 
been made. For example, in cases in which a pro- 
gramme of pelvic floor physiotherapy has been 
ordered by the treating doctor, it is crucial for the 
doctor, the patient, and the physiotherapist to 
understand what the intended goals of treatment 
are, whether or not these goals are realistic, and 
what will be required in order to achieve them. 
This requires that all parties communicate closely 
with one another as treatment progresses. 

The principle of beneficence requires doctors 
and other health care providers to act as fiduciar- 
ies or trustees on behalf of the patient.> Patients 
place themselves under care as a matter of trust, 
rightly expecting that doctors, nurses, and phys- 
iotherapists, by virtue of their special training, 
enhanced knowledge, and clinical experience, will 
place patient welfare foremost in their profes- 
sional concerns. Ethical problems arise if the wel- 
fare of the patient no longer comes first but is 
subordinated to other concerns, such as recruit- 
ing her to participate in a research project, gener- 
ating income by performing unwarranted or 
unnecessary procedures, or by abusing her trust 
in order to profit personally from financial incen- 
tives offered by pharmaceutical companies or 
device manufacturers that bear no direct relation- 
ship to the patient’s welfare.® 


34.2.3 Autonomy 


Autonomy refers to the obligation to respect the 
individual’s right of self-determination and bod- 
ily integrity, to respect patients as persons enti- 
tled to make their own judgments about what is in 
their best interests, and to develop a plan of care 
for them that takes this into consideration. The 
word “autonomy” is derived from the Greek 
words autos (“self”) and nomos (“rule”). In 
health care, the exercise of autonomy implies that 
decisions are made by the patient free from 
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control or undue influence by others. It also 
implies that the patient has the inherent capacity 
to make the kind of carefully reasoned decisions 
that are often necessary in deciding on whether or 
not to undertake, continue, or abandon particular 
forms of therapy. 

The principle of respect for autonomy is the 
foundation for one of the most important con- 
cepts in modern bioethics: the necessity for 
obtaining informed consent before treating 
patients or carrying out research involving 
patients.?® The requirement to obtain informed 
consent is not just a bureaucratic hurdle to be 
overcome by getting the patient to sign some kind 
of “permission slip”; rather, it refers to the moral 
requirement to make sure that the patient under- 
stands the reasons for the proposed therapy, 
understands the risks that may be involved as well 
as alternative means of treating the problem, has 
had the opportunity to make an informed deci- 
sion, and voluntarily consents to undergo treat- 
ment. At its most fundamental level, informed 
consent is the bedrock on which all truly thera- 
peutic health care relationships are built. 


34.2.4 Justice 


Justice, as philosopher John Rawls has pointed 
out, basically is a matter of fairness.? Everyone 
wishes to be treated fairly. The principle of justice 
implies that health care should be delivered to 
patients fairly. The concept of fairness or justice 
in health care delivery can usefully be broken 
down further into two subcategories: distributive 
justice and procedural justice. 

The concept of distributive justice implies 
that health care services should be spread 
throughout the population in a just and equi- 
table manner. Patients should be able to gain 
access to needed care. Distributive justice obvi- 
ously is a central issue in the planning, adminis- 
tration, and funding of health care systems at 
the national, state, and local levels. Most indus- 
trialized countries have national systems of 
health insurance, designed to provide their citi- 
zens with access to needed health care services 
(within the constraints imposed by the eco- 
nomic and political conditions of each country). 
Some countries (notably the United States) have 
systems that provide incomplete, inadequate, 
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and piecemeal coverage for their citizens. The 
lack of access to basic medical services by a 
large and growing segment of the American 
population represents a major moral, economic, 
and political problem that will soon require a 
solution. But lack of access to specific kinds of 
needed services also plagues many other health 
care systems as well. If, as I believe, access to 
competent physiotherapy is a fundamental pre- 
requisite for managing complex pelvic health 
problems (problems that disproportionately 
affect women in all countries), then there are 
very pressing problems of distributive justice 
even in those countries that have national health 
insurance systems. 
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Similarly, there are potential problems with pro- 
cedural justice in all health care systems. Proce- 
dural justice refers to the requirement that people 
with similar conditions be treated similarly and 
that they are treated justly within the operation of 
the system. Favoritism or arbitrary exclusion 
should not be tolerated. People should not be able 
to “jump to the head of the queue” unless there is 
a pressing medical reason for this to occur. Issues 
of procedural fairness may exist in all health care 
systems and they are particularly troublesome in 
cases in which the suspicion exists that unfairness 
is present due to racial or cultural discrimination 
or if it disproportionately affects the poor or the 
powerless (notably women and children). 


TaBLE 34.1. Principles of medical ethics in clinical practice. Modified from Jonsen, Siegler, and Winslade.'° 





Medical indications 


Patient preferences 





e The principles of beneficence and nonmaleficence 
1. What is the patient's medical problem? What is its history, 
diagnosis, and prognosis? 
. Isthe problem acute, chronic, critical, an emergency? Is it reversible? 
. What are the goals of treatment? 
. What are the probabilities of success? 
. What plans are there if treatment fails? 
. Insummary, how can this patient be benefited by medical and nursing 
care and physiotherapy and how can harm be avoided? 
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Quality of life 


e The principle of respect for autonomy 

1. Is the patient mentally capable and legally competent? Is there 
any evidence of incapacity? 

2. Is the patient competent; what has the patient stated about 
her preferences for treatment? 

3. Has the patient been informed of the risks and benefits of the 
proposed treatment? Has she understood this information and 
given her consent? 

4. If she is incapacitated, who is the appropriate surrogate for 
decision-making? If a surrogate is used, is the surrogate using 
appropriate criteria for making decisions? 

5. Has the patient previously expressed preferences about 
treatment (such as in the form of a written “advance 
directive” concerning health care?). 

6. Is the patient unwilling or uncooperative with medical 
treatment? If so, why? 

7. Insummary, is the patient's right to choose being respected as 
far as possible? 


Contextual features 





e The principles of beneficence, nonmaleficence, and respect for autonomy 

1. What are the prospects for a return to normal life? 

2. What physical, mental, and social deficits is the patient likely to have 
even if treatment succeeds? 

3. Are there biases that might prejudice the evaluation of the patient's 
quality of life? 

4. Is the patient's present or future condition such that her continued life 
might be judged undesirable? 

5. Is there any plan or rationale to forgo treatment? 

6. Are there plans for comfort care and palliative treatment? 


The principle of justice 

1. Are there family issues that might influence treatment decisions? 

2. Are their issues with doctors, nurses, or physiotherapists that 
might influence treatment decisions? 

. Are there financial and economic factors to consider? 

. Are there religious or cultural factors? 

. Are there limits on confidentiality? 

. Are there problems with the appropriate allocation of resources? 

. How does the law affect the treatment decision? 

. Is clinical teaching or research involved? 

. ls there any conflict of interest on the part of the healthcare team 
or the institution involved? 
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34.3 Resolving Ethical Problems 
in Clinical Practice 


Principles are all well and good, but how are they 
put into practice in everyday clinical situations? A 
huge literature and several specific journals on 
clinical ethics have attempted to address this 
issue. It is impossible in this short space to do 
more than offer some general guidance. One use- 
ful approach has been advocated by Jonson, 
Siegler, and Windslade!® in their book Clinical 
Ethics: A Practical Approach to Ethical Decisions 
in Clinical Medicine. These authors suggest that 
the most practical way to begin solving any given 
ethical problem in clinical practice is by breaking 
down the relevant aspects of the case into four 
categories, which they define as: (1) the medical 
indications; (2) patient preferences; (3) quality of 
life issues; and (4) the social, legal, economic, and 
administrative context in which the case occurs. 
By analyzing the salient features of each case with 
respect to the four fundamental principles of 
ethics described here, the clinician can work 
toward a determination of what the most proper 
course of action is under any set of circumstances 
(See Table 34.1). 

As the ancient Roman philosopher Seneca once 
said, “The greater part of goodness is the will to 
become good.” By this he meant that the first step 
in acting ethically was the conscious determina- 
tion that this is how one should act. Thoughtful 
consideration of the importance of these four 
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principles of clinical ethics when dealing with 
patient problems will go a long way toward 
improving the quality of care that women with 
pelvic floor disorders receive in clinical practice. 
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Research Trials in Incontinence 
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35.1 Introduction 

Current health care provided in most specialities 
has evolved by trial and error over many years. 
This is true for incontinence care as much as any 
other speciality. Observations of improvement in 
health after various interventions have been 
noted and incorporated into practice. However, 
many of these interventions are not able to stand 
up to close scrutiny in terms of their effectiveness 
in providing health benefits to patients. There is a 
movement toward providing a high standard of 
care based on scientific evidence. Where new 
treatments are being introduced, these should 
undergo scientific investigation before being 
incorporated into widespread practice. 


35.2 The Randomised 
Controlled Trial 


The most powerful methodology for investigating 
the effectiveness of treatments is the randomised 
controlled trial (RCT). This is a true prospective 
experiment in which investigators randomly 
assign an eligible sample of patients to one or 
more treatment groups and follow patients’ out- 
comes. The fundamental feature of an RCT is that 
the response of the patients receiving the inter- 
vention under investigation is compared to the 
response of a control group receiving a standard 
intervention or placebo. Confounding variables 
that are likely to influence the results of the trial 
such as age, sex, marital status, or social class 
will be distributed randomly between the groups. 
However, other less obvious and less easily 


definable variables (for example, patients’ willing- 
ness to comply with treatment or their anxiety 
about their condition), which might influence treat- 
ment response, will also be distributed randomly. 

Uncontrolled trials are not advisable in inconti- 
nence as the condition is prone to spontaneous vari- 
ation over time. It has been shown that incontinent 
people may spontaneously remit at a rate of about 
10% per year.” Thus an uncontrolled trial investi- 
gating the use of a new drug for incontinence over 6 
months might show an improvement rate of 5-10 
%, which is unrelated to any action of the drug itself. 

The starting point of a good RCT is a clear 
hypothesis stating the study population, the con- 
dition to be treated, the intervention under inves- 
tigation, and the outcome or response to 
treatment to be measured. 


35.2.1 


It is important to use a suitable case definition 
when selecting patients to take part in a trial. For 
example, if we were interested in a drug treatment 
for patients with detrusor overactivity, we would 
need to make a diagnosis based on accepted 
guidelines such as those put forward by the Inter- 
national Continence Society’ (all cases therefore 
would need to be recruited following urodynam- 
ics). However, if we were interested in a primary 
care continence service, we would want to include 
all patients within the community with significant 
urinary leakage. This may be defined by reported 
symptoms, for example, leakage several times per 
month‘ or clinical assessment, for example, a 
urine pad loss of more than 10 gm.° 

The definition of a case should include patients 
in whom the intervention is likely to produce 
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benefit and preferably should include all groups 
who are likely to receive the intervention in the 
future. It is advisable to exclude as few patients 
from a trial as possible. However, some trials have 
excluded elderly and frail patients. Within these 
groups there is a high prevalence of incontinence 
and a great need for effective treatment. Extrapo- 
lation of the results of trials that have excluded 
such groups may be misleading if applied to 
them. In general, if a group is likely to receive 
treatment in the future on the basis of the trial 
results, they should be included as cases within 
the trial. The source of cases needs to be consid- 
ered carefully. Patients are probably best 
recruited from the place where the treatment 
under investigation is likely to be offered in the 
future. This will depend on the condition and type 
of intervention being studied. The prevalence of 
the condition to be treated should be known. If a 
relatively rare condition is to be investigated there 
is likely to be a need for multicentre collaboration 
to recruit enough patients. 


35.2.2 Size of Trial 


The sample size must be large enough to be able 
to give reliable estimates of the response to treat- 
ment of each of the treatment groups, and thus 
powerful enough to detect a difference between 
the treatments, if there is one. A sample size cal- 
culation should be carried out during the plan- 
ning phase of the trial to ensure that it is feasible 
to recruit an adequately sized sample. This statis- 
tical calculation will be based on the expected 
response to the standard or control treatment, the 
minimum difference between the treatments you 
wish to be able to detect, and the ability of the trial 
(power) to detect this difference. 


35.2.3 Randomisation and Blinding 


To randomise, a list of allocations is drawn up 
before recruitment starts, using a simple method 
such as random tables or a computerised statisti- 
cal package. When a patient consents to enter the 
trial, allocation to a treatment can then be 
achieved by referring to this list, using whichever 
method is most convenient. Such methods 
include opening a sealed envelope containing the 
treatment to be allocated or a hospital pharmacy 
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dispensing pre-randomised numbered packages 
of drug treatments. If feasible, the trial should be 
double blind; this is achieved by ensuring that 
both the patient and anyone involved in assess- 
ment or treatment are unaware of which treat- 
ment group the patient has been allocated to. The 
purpose of this is to remove any influences, which 
may be present due to knowledge about which 
treatment a patient is receiving, for example, bet- 
ter morale in the patient group receiving a new 
treatment or clinicians’ judgment of which treat- 
ment is likely to have the better outcome. 


35.2.4 The Intervention and Control 


Wide ranges of interventions are available for 
continence care. These may be very specific such 
as drug, surgical therapies, and physical thera- 
pies, or may be more general such as service 
packages or health promotion. All of these inter- 
ventions may be evaluated through carefully 
designed RCTs. A literature search should be per- 
formed to describe this and the key elements of 
the intervention. The intervention should be for- 
mally described and follow predefined protocols. 
It is important that the intervention follows 
accepted best practice, for example, using the 
right dose of drug or correct pelvic floor exercise 
regimen, so that it is not open to criticism later. 
An accurate description will help others repeat 
the trial or transfer it into general clinical prac- 
tice. The length of the intervention should be long 
enough for any treatment effects to be apparent 
but an overlong intervention period may result in 
excessive withdrawals from the trial. 

Selection of the control is important. In com- 
parative studies an accepted treatment may be 
compared to a new treatment. The result of such a 
study will show if the new treatment is better, 
worse, or comparable to accepted treatment. 
To truly measure efficacy, a placebo should be 
used; however, the use of placebo treatments is 
restricted by the Helsinki Declaration. A placebo- 
controlled trial should be conducted only gener- 
ally in the absence of existing proven therapy. 
Most previous studies in incontinence have found 
a large degree of improvement in people receiving 
placebo.° As far as possible, apart from the exper- 
imental intervention, the treatment and care the 
groups receive should be identical. 


35. Research Trials in Incontinence 


It is feasible to make most drug trials double 
blind. For many others, such as alternative forms 
of physiotherapy for stress incontinence, it is not 
always possible to blind the patient or treatment 
provider. 


35.2.5 Assessment 


It is important to perform a thorough assessment 
of each patient at the beginning of the trial. This 
will measure the baseline condition of each 
patient and repeating the assessment at the end of 
the study will show any change. 

Questioning the patient using a structured ques- 
tionnaire is usually easily performed. However, it is 
important that the questions have been validated. 
Such questionnaires are available.”* Incontinence 
is a socially disabling and hygienic problem to 
patients and so the outcome of an intervention 
should be measured from a patients’ perspective. 
The questions should ask about the severity of the 
condition but should also explore the effect of the 
condition on the patient’s quality of life in terms 
of psychosocial morbidity.’ As far as possible, an 
independent observer who is unaware of which 
intervention the patient has received should per- 
form questionnaires used as outcome measures, 
for example, surgeons should not question patients 
about the outcome of their own surgery. 

Many clinicians believe that objective assess- 
ment of bladder function is the best form of out- 
come assessment. The use of a well-structured, 
easily completed urinary diary can be achieved in 
the majority of patients, provided detailed verbal 
and written instructions are given (see Chapter 7). 
Another objective measurement often used in 
incontinence is the pad test (see Chapter 9a). 
Preweighed pads can be worn by a patient and 
then reweighed to calculate the amount of urine 
lost. The pad can be worn while a standard set of 
exercises are performed, such as during the ICS 
1 hour pad test,*? or can be worn and collected 
over a period of time in the patient’s normal 
environment. The former allows comparison 
between patients under standard conditions. The 
latter allows the severity of a patient’s condition 
to be measured in their normal environment. 

Objective measurements used as outcome 
measures should be performed under as similar 
conditions as possible and so should be performed 
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on the same day of the week, in the same place, 
and so forth. Repeat urodynamic investigations 
have been used in some studies. Other outcomes 
that may be important are compliance and side 
effects of the interventions used, as well as how 
satisfied each patient was with the intervention. 
These will help to show how easily the interven- 
tion might be used outside of the study. In modern 
health care it also is important to perform some 
economic evaluation within most studies. 


35.2.6 Ethical Considerations 


All trials in incontinence in the UK are subject to 
research ethics committee approval. Most jour- 
nals will not accept papers about experimental 
studies for publication without proof of approval 
being granted. Research ethics committees are 
bound by the principles of the Helsinki Declara- 
tion, of which the fundamental principal is that 
the researcher must protect the life, health, pri- 
vacy, and dignity of the human subject at all times 
(see also Chapter 34). 

Before commencing a study a complete proto- 
col should be assembled and externally reviewed. 
This must state the research question and how it 
will be answered, together with a literature review 
that outlines what is already known. Informed 
consent from each subject is paramount and 
patient information material should be produced 
that states the study aims, the nature of the 
research, and the voluntary nature of participa- 
tion. This should be in language easily understood 
by the layperson. All protocols, information mate- 
rial, and consent forms must be submitted to the 
relevant medical research ethical committee for 
approval before commencing recruitment. Within 
the UK the central office for research ethics com- 
mittees (COREC) supplies standardised applica- 
tion forms and advice on informed consent, which 
can be completed and submitted online. 


35.2.7 Analysis 


The aim of analysis of an RCT is to compare the 
response of each of the treatment groups, to try to 
estimate whether there are differences between 
the treatments, and the size of any difference. 
Various analysis techniques are available to 
do this, ranging from a simple f-test to more 
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complicated modelling and survival analysis.!°"! 
The involvement of a medical statistician early in 
planning the trial is to be encouraged as the type 
of analytical techniques that can be used will 
depend on the trial design, the hypothesis to be 
tested, and the outcome measures used. 


35.2.8 Systematic Reviews 


It is important to remember that most studies will 
address a specific question in a very controlled 
manner often with limited numbers of subjects. To 
get a broader, more generalisable and accurate pic- 
ture, it is often better to combine studies. Great 
care is needed in performing the initial literature 
search to identify all studies addressing the specific 
question. Not all studies will be published (often 
negative trials are less likely to be published) and 
there is a risk of publication bias. A well-conducted 
systematic review will try to identify even unpub- 
lished trials by searching other areas such as con- 
ference abstracts. Sometimes translations from 
other languages will be needed. Many studies will 
not use similar outcome measures, making combi- 
nation of their results difficult. Contact with the 
original researchers may be needed for access to 
the original data. Statistical analysis will usually 
take into account both the size and quality of the 
trials. The conclusions may be clear enough to pre- 
vent the need for further large, randomised, con- 
trolled trials needing to be conducted. 


35.3 Conclusion 


Properly conducted clinical trials require a large 
amount of planning and are often difficult to per- 
form. It is the results of such trials, however, that 
will have the greatest ability to determine future 
organisation and delivery of health care provision. 
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Infection Control Issues 


L Barkess-Jones 


36.1 Introduction 

The following chapter refers to the UK; however, 
the principles should be transferable to other 
countries. 

Following the development of the Clinical Gover- 
nance Framework within the NHS! and the publica- 
tion of “Winning Ways,”? Infection control is now 
at the heart of the government’s strategy for health 
care improvement.** The release of “Saving 
Lives”* requires trusts to reduce health care- 
associated infections (HCAIs), including methi- 
cillin-resistant Staphylococcus aureus (MRSA) 
bacteraemias by implementing infection control 
practices and procedures in order to provide a 
clean environment and safe and auditable practice. 

The Controls Assurance Standard’ has largely 
been subsumed within the Health care Commis- 
sion’s core standards.® Separate core standards 
exist for primary care trusts and acute NHS trusts, 
each covering seven domains of activity, including 
safety, care of the environment and governance. 
Each NHS trust is expected to have defined written 
standards in order to prevent HCAIs. The Health 
care Commission for 2006 has implemented the 
first annual health check, which aims to verify indi- 
vidual NHS trust performance against the seven 
domains of activity; these results will be made pub- 
lic. Other aspects that are central to the annual 
health care checks are “Saving Lives,” the “Clean 
Your Hands Campaign,”? decontamination of 
equipment, and working toward cleaner hospitals 
and lower rates of infection.”! 

All professional staff are now required to be 
conversant with their equipment and be fully 
competent, knowledgeable, and experienced to 


implement the associated operating processes 
incorporating infection control, and that these 
processes should also be _ research-based, 
auditable, and develop a _ framework/culture 
within which HCAIs are reduced. The “Clean 
Your Hands Campaign”? is designed to ensure 
that staff have a sound understanding that hands 
should be decontaminated near to the point of 
delivery of patient care. The campaign endorses 
the use of alcohol handrubs on clinically clean 
hands. 

Toward cleaner hospitals’® builds on existing 
guidance!!-!3 and emphasises that patients have a 
right to expect a clean environment that provides 
the right setting for good patient care practice 
incorporating infection control. 


36.2 Background 


The following background information should be 
considered when formulating departmental infec- 
tion control policies. 


36.2.1 The Environment 


The environment must be free from dust to 
ensure that microorganisms are kept to a mini- 
mum.>° The majority of dust is made up from 
skin scales and within it some microorganisms 
can survive for long periods of time.'4 Working in 
a dusty environment helps to facilitate contami- 
nation of equipment and hands; therefore an 
acceptable standard of cleanliness for the working 
environment should be agreed with the domestic 
manager.'> 
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The patient should be examined on a couch 
covered with either disposable paper sheeting or a 
clean linen sheet that is changed between 
patients. Any surfaces that have been contami- 
nated must be cleaned adequately using deter- 
gents and water and disinfected if required.'®!” 
Each NHS trust infection control department 
should have a decontamination policy and a list of 
recommended disinfectants. 

Tubes of lubricants do become contaminated, 
so it is preferable to utilise individual lubricant 
sachets for each patient. However, some NHS 
trusts still recommend discarding the first 2.5 cm 
of lubricant from the tube at the beginning of 
each day and the tube is discarded after 1 week’s 
usage; however, this practice is not research 
based. 

Within the room there should be appropriately 
allocated separate waste bins for domestic waste 
(black bin liner) and for clinical waste products 
(yellow bin liner). Clinical waste includes any- 
thing that has come into contact with the patient 
and could be contaminated with the patient’s 
body secretions or fluids. Domestic waste covers 
any other waste that can be disposed of in a land- 
fill site.1° 

There should also be a washbasin for general 
cleaning and a clinical hand-hygiene basin to pre- 
vent cross-contamination from the dirty aerosols 
caused by water splashing back onto the hands 
during the washing process along with air back 
draft from the overflow recess.'® Where an exami- 
nation/treatment room does not provide a clinical 
hand washbasin, some infection control depart- 
ments will accept alcohol hand gels, providing 
staff do wash their hands prior to patient consul- 
tation. Staff should be aware of the social percep- 
tion that this may develop. Storage space 
(cupboards or drawers) should be used to prevent 
environmental contamination of gloves, aprons, 
and other equipment.!* 


36.2.2 Risk Assessment 


Risk assessments should be an integral part of 
patient care in order to help staff prioritise and 
manage any professional risks and should be 
undertaken on each patient in order to identify 
any infections. An appropriate decision'* can 
then be made either to postpone a required 


L Barkess-Jones 


procedure and make an appropriate medical 
referral or to adopt suitable protective clothing 
and ensure the decontamination of equipment. 

The management of risk assessment is the 
responsibility of the individual carrying out 
the procedure and is undertaken to protect both 
the clinician and the patient from the possibility 
of acquiring infection from one another. The use 
of pressure probes, vaginal or anal electrodes, or 
cone therapy should not proceed if there is any 
cause for concern or where a risk assessment 
identifies a possible communicable disease; guid- 
ance from the local infection control team should 
be sought. Risk assessment allows staff to choose 
appropriate protective clothing. 


36.2.3 Standard Precautions 


The term “standard precautions” is the generic 
term for the infection control precautions 
required while interfacing clinically with a 
patient. Standard precautions encompasses 
contact precautions and what was previously 
known as universal precautions or standard 
body fluid precautions or blood and body fluid 
precautions. These standard precautions should 
be observed when there is an anticipated clinical 
contact with the patient’s skin, blood or body 
fluids.!° These precautions, in addition to 
appropriate protective clothing, are normally 
adequate to protect both the clinician and the 
patient. 


36.2.4 Protective Clothing 


Protective clothing is a two-way barrier to protect 
the patient as well as the clinician and should be 
worn. Gloves and apron should be worn to pre- 
vent clothing and hands from becoming contami- 
nated with bacteria or body fluids where there is a 
possibility of contact with a patient or their bodily 
fluids.*®!4 Where there is a risk of aerosol spray or 
splashing with body fluids, goggles also should be 
worn**!4 by the clinician. For routine vaginal 
assessment, examination gloves (bulk boxed) 
should be worn. For any catheterisation proce- 
dure or examination of broken vaginal or vulval 
membranes, then sterile gloves and an apron 
must be worn and the clinician must follow prin- 
ciples of aseptic techniques.** 


36. Infection Control Issues 


All gloves must be checked before the examina- 
tion of a patient to ensure that they are not dam- 
aged. When gloves are removed, care must be 
taken to ensure that there is no possibility of self- 
contamination with the patient’s body fluids and 
be discarded into a yellow clinical waste bag. The 
clinician must always wash their hands using an 
appropriate product before putting on and after 
removing gloves. 


36.2.5 Probe Sheaths and Condoms 


The condom or probe sheath may be of latex or 
some other material and is applied to cover the 
full length of the pressure device extending 
along any extension tube or other equipment as 
appropriate. Condoms are deemed to be ade- 
quate protection for perineometers, as peri- 
neometry does not use as vigorous a force as 
sexual activity (for which condoms have been 
shown to be impermeable to viruses with a 
90-95% success rate??!), 

Hands must always be washed using an appro- 
priate technique before placing a new sheath or 
condom on equipment; after use, the condom 
must be discarded into a yellow clinical waste bag. 
NB. Condoms that have a spermicide applied to 
them should not be used on patients having fertil- 
ity investigations or problems because of the 
residual effects of the spermicide. 


36.2.6 Cautionary Note on Latex 


Standard precautions still require the use of latex 
products, as research shows that it provides proven 
protection against blood-borne viruses,”®”? but 
research is ongoing into polyurethane and nitrile 
products as future alternatives. However, during the 
risk assessment, it should be ascertained whether 
the patient has any known latex problem or cross- 
protein-related allergies, for example, banana, 
kiwi fruit, and so forth. If there is a suspected latex 
irritation, sensitivity, or allergy reported, then no 
procedure using latex gloves or condoms should 
take place without prior medical consultation. 
Clinicians must follow their NHS trust policy on 
latex, which should incorporate specific action 
plans, procedures, and products in order to main- 
tain a latex-free environment. Latex-free gloves, 
for example, Dermaprene and Allegard, and 
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latex-free condoms/sheaths (eg, Femidom, Avanti, 
Trojan Supra) can be readily purchased. 


36.2.7. Hand Hygiene 


Thorough hand-washing technique should be prac- 
tised at all times to reduce the number of surface 
skin microorganisms on the clinician’s hands,’ 
along with any transient environmental or patient 
microorganisms, which may have been picked up 
inadvertently. Thorough hand washing is normally 
sufficient to remove surface and transient bacteria.!° 

The hand hygiene technique is more important 
in removing bacteria than the time spent washing 
hands. Clinicians can augment hand washing by 
the use of 60-70% alcohol hand rub/gel, which 
will destroy transient and resident microorgan- 
isms. Where rapid skin disinfection on the same 
patient is required, an alcohol hand-rub solution 
can be used®*®!!:14-16 if the hands are free from soil 
and clinically clean. This use of alcohol hand rub 
is supplementary to hand washing, not a substi- 
tute for it. The technique for distributing alcohol 
gel across the surface of the skin is the same as 
that for hand washing.>-*!° 

A waterproof, bacterial proof, and viral proof 
dressing/cover must be applied by the clinician to 
any cuts, abrasions, or eczema that they may have 
in order to protect from environmental microor- 
ganisms and blood-borne pathogens.**!%!9 Any 
skin disorder such as eczema or psoriasis should 
be reported to occupational health for treat- 
ment/advice. 


36.2.8 


All NHS Trusts are required to have an inocula- 
tion injury policy that incorporates the reporting 
of any inoculation injury or near-miss incident 
that places either patient or staff at risk. Any inci- 
dence is to be reported in accordance with local 
policy and should include the index case’s and 
recipient’s risk assessment, especially if there is 
any history of blood-borne or any sexually trans- 
mitted diseases. This will help to formulate the 
inoculation injury risk assessment and enable the 
clinician or patient to receive appropriate pro- 
phylactic treatment as required.’ Incidents 
should be evaluated and audited to modify clini- 
cal procedures as appropriate. 


Inoculation Injuries 
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36.2.9 Equipment 


It is imperative under the controls assurance for 
infection control decontamination of medical 
devices>-§ and the medical device agency guid- 
ance”? that equipment is used in line with the 
manufacturers’ stipulation with respect to its 
use. It may be considered single use (used once 
then discarded), single patient use (used for one 
patient’s treatment programme and decontami- 
nated between appointments), or multiple use 
(used on any patient provided that it is sterilised 
between each patient using appropriate infection 
control measures). 

In view of the presence of normal skin and gen- 
ital bacterial flora and other potential microor- 
ganisms in the genital area, equipment must be 
protected and decontaminated after use.*4 Each 
individual piece of equipment requires risk 
assessment for the level of decontamination 
required. This advice must be incorporated into 
written departmental protocols. 

Items that have contact with mucous mem- 
branes are considered medium risk and should be 
sterilised by an autoclave or appropriate chemical 
sterilant solution between patients.** Where this 
cannot take place, the equipment must be 
cleansed, disinfected, and covered with a sterile 
sheath (agreement with the local infection control 
team should be sought). Items considered of 
lower risk are those in contact only with intact 
skin. In this case cleansing is sufficient. 

When choosing any decontamination process, 
the issue of consumer protection*® and medical 
devices regulations”” must be borne in mind at all 


TABLE 36.1. Possible decontamination processes. 
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times. An individual clinician must comply with a 
manufacturer’s guidance or instructions on 
decontamination and reprocessing, otherwise any 
product liability will transfer to the clinician or 
NHS Trust. 

Collaboration between the users and companies 
can lead to an improved liaison between health 
care decontamination facilities and product 
design. This enables vaginal equipment to be ster- 
ilised in accordance with the requirements of 
Department of Health Safety Action Bulletin 108” 
and the controls assurance for infection control: 
decontamination of medical devices.>-* The issue 
of infection control not only encompasses the 
decontamination of equipment prior to and after 
use, but also includes consideration of the envi- 
ronment and risk assessment of the patient and 
staff and incorporates any product or company 
guidance as appropriate. This information should 
form the basis of any infection control policy to be 
agreed between the professional user-groups and 
the infection control department and then 
approved by the local infection control committee. 
Each policy should include names of the authors, 
names of those who have agreed it, the date on 
which it was agreed, and a review date, so that any 
clinician who reads or implements the policy can 
clarify any points or changes in practice required. 


36.2.10 Decontamination 


Decontamination is a three-stage process consist- 
ing of cleansing, disinfection, and sterilization, as 
described in Table 36.1. 





Decontamination stage Process 


Method 





Cleansing 
and many microorganisms 


The physical removal of contamination 


Detergent and water at 40-55°C. 
Rinse 


Cleansing always precedes disinfection or sterilisation 


Disinfection 


The physical reduction of the number 
of microorganisms to a level at which they 


Cleanse first as above. 
Temperatures of 90°C or chemical disinfectants 


are not harmful. The process removes the 
majority of bacteria but spores will not 


usually be destroyed 


Sterilisation The removal or destruction of all 


micro-organisms including spores 


Cleanse first as above. 
Steam sterilisation at 121°C or 136°C, chemical 
sterilisation 
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It is imperative that any clinicians engaged in 
the hand washing of equipment must be suitably 
protected to guard against splashing of the eyes 
and the contamination of hands and clothing, 
ensuring that the clinician is protected from both 
microbiological contamination and chemical 
exposure. When choosing chemical disinfectants 
and sterilants, the local health and safety officer 
should be consulted to ensure that the environ- 
ment is suitably ventilated or recommend appro- 
priate extraction equipment. 

Equipment washing should be performed 
only in a sink dedicated to that purpose; sepa- 
rate washing and rinsing facilities are required.’ 
The purpose of washing equipment, prior to 
decontamination or sterilisation, is to remove 
body fluid and secretions and to reduce the level 
of microorganisms present in order to allow 
contact and/or penetration of a chemical disin- 
fectant or steam.'!? When making up a solution 
of detergent it is imperative to follow the dilu- 
tion instructions recommended. Insufficient 
detergent will not break down grease and pro- 
teinous material, while excessive detergent may 
not be rinsed off, which could result in the neu- 
tralisation of some disinfectants and sterilants.!® 
Most detergents are activated between 40-55°C; 
as this is at the upper limit of being “hand- 
hot,” it reinforces the need for hand protection, 
that is, the wearing of gloves. 

The difference between disinfection and steril- 
isation is that the latter eradicates all microbial 
contamination including spores, whereas the 
former may not necessarily remove or inactivate 
all microorganisms from the surface of the 
equipment.”!¢ 

It is preferable that any decontamination 
process for equipment is undertaken by the hos- 
pital sterilisation and disinfection units (HSDU) 
or a central sterilization services department 
(CSSD), as they are required to comply with the 
controls assurance in infection control: decont- 
amination of medical devices,’ and to imple- 
ment the guidance on washer disinfectors 
(HTM2030)?8 and autoclaves (HTM2010).?° 
Thereby, HSDUs and CSSDs are able to provide 
the required validation and documentation to 
enable batch tracing of sterilized items in the 
event of manufacturing problems or potential 
litigation. 
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36.2.11 Benchtop Washer-Disinfectors 
and Steam Sterilizers 


In many NHS Trusts, decontamination of equip- 
ment has moved away from hand washing and 
local sterilization to automated processes under 
the control of HSDU/CSSD. However, where 
local decontamination is to be performed in a 
benchtop steam sterilizer, it is necessary that 
the decontamination be undertaken by auto- 
mated procedures that are documented and can 
be validated in accordance with HTM2030.7 
Equipment must first be cleaned in a washer- 
disinfector prior to a secondary disinfection or 
sterilization process in a benchtop steam steril- 
izer. The department must have guidance and 
checklists relating to the decontamination 
process used on their equipment. These check- 
lists must contain the validation and testing 
results that are undertaken daily, weekly, 
monthly, quarterly, and annually as shared func- 
tions between the clinician and the sterilizing 
engineer to ensure that the washer-disinfector 
performs consistently within set parameters. 
Hand washing of equipment does not meet this 
expectation as it introduces the potential for 
human error, for example, inappropriate water 
temperature and detergent and washing tech- 
nique. Therefore, departments should have a 
protocol that specifies the frequency for select- 
ing items of equipment at random for protein 
testing prior to further decontamination. Failure 
to remove all protein will result in failed decont- 
amination. 

Where benchtop steam sterilizers are being 
used for the sterilization of vaginal equipment, it 
is now expected that there is full compliance with 
sterilization guidance TM2010,” along with either 
benchtop steam sterilizers guidance* (for equip- 
ment for immediate use) or benchtop vacuum 
steam sterilizers*! (for bagged equipment prior to 
autoclaving). This will protect equipment from 
environmental contamination for up to 6 months 
if stored in dry, nonhumid conditions. 

It is imperative that anyone using these 
washer-disinfectors and sterilizers reads the 
MDA documentation in order to evaluate whether 
local or centralised sterilization is the most effec- 
tive in terms of overall service provision. A transi- 
tion period up to 2008 has been allowed under the 
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controls assurance for infection control: deconta- 
mination of medical devices’? for NHS Trusts to 
achieve compliance. 


36.2.12 Use of Chemical Disinfectants 
and Sterilants 


During the transition period allowed under the 
controls assurance for infection control: deconta- 
mination of medical devices’? to comply with 
automated decontamination and _ sterilisation, 
chemical disinfectants, or sterilants may continue 
to be used. The types of chemical disinfectants 
and sterilants that may be used are shown in 
Table 36.2. 

The concentration of disinfectant or sterilant 
normally used should be of sufficient strength to 
kill viruses (refer to manufacturer’s guidance). It 
should be noted that in the UK there is a move 
away from using aldehyde products due to the 
control of substances hazardous to health 
(COSHH) regulations on potential exposure to 
fumes.*? Compatibility with the equipment manu- 
facturer’s specifications must be ensured before 
choosing any disinfectant or sterilant. 

After use the disinfectant or chemical sterilant 
must be rinsed off using either sterile or distilled 
water to avoid environmental contamination and 
to remove chemical residue. It is recommended, 
where appropriate, that a condom or sheath be 
used on vaginal/anal devices prior to clinical pro- 
cedure, ensuring full compliance with Safety 
Action Bulletin 108.74 However, after the use of 
a nonchemical sterilant, for example, Sterilox, 
the equipment must be rinsed with sterile water 
only in order to avoid desterilising the equip- 
ment. Providing this is done effectively, then a 


TABLE 36.2. Types of chemical disinfectants and sterilants. 








Chemical Trade names 
Disinfectants Hypochlorite solution Milton 
Sodium dichloriosocyanurate Sanichlor 
Haztab 
Chlorine dioxides Tristel 
Hydrogen peroxide Virkon 
Sterilants Paracetic acid Nu-Cidex 
Steris 
Peraclean 
Perasafe 
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condom/sheath should not be required prior to 
clinical procedure. 

The inability to validate hand decontamination 
processes is the main reason for the introduction 
of validated and verified automated processes in 
the NHS. The added benefit of this automation is 
that condoms/sheaths will not be required, min- 
imising the risk of latex sensitisation in future. 


36.2.13 Decontamination of Specific 
Equipment 


Wherever possible all equipment not designated 
for single-use should be cleansed and disinfected 
or sterilised in accordance with Table 36.1. There 
may be instances where equipment cannot be dis- 
assembled for automated immersion decontami- 
nation, for example, ultrasound bladder scanner 
head. In such cases, where the bladder is scanned 
through the abdominal wall, the scan head should 
be cleansed using 5mL (one teaspoon) of deter- 
gent to 5L of hand-hot water, rinsed, dried, and 
wiped over with a 60-80% ethanol or isopropanol 
alcohol wipe between patient examinations." If a 
translabial approach is used, in addition to the 
above decontamination technique, the scanner 
head should be covered with aqueous gel, followed 
by an appropriate clean disposable cover. 


36.2.14 Decontamination of Equipment 
for Home Use 


Each patient should be given full written instruc- 
tions regarding the use and decontamination of 
equipment for home usage. This includes vaginal 
cones or any electrodes used for home stimulation 
or biofeedback. For example, in the case of vaginal 
cones these instructions should include informa- 
tion that the vaginal cones are intended for per- 
sonal use only. Instructions should state that the 
hands must be washed thoroughly before using the 
cones and prior to first usage the cones must be 
disassembled, washed in warm, soapy water, 
rinsed, and dried thoroughly (this requires 5 ml of 
detergent to 5 liter of hand-hot water). After use 
the cones again should be disassembled, the same 
procedure followed, and then stored in a dry con- 
tainer. It should also be stated that it is not recom- 
mended to use cones during menstruation, or if 
there is thought to be any vaginal infection present, 
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and finally that the use of the cones should be 
discontinued if there is any discharge or discom- 
fort. A contact number should be provided. 


36.3 Summary 


Infection control procedures will alter in light of 
future research and legislation. It is imperative for 
the clinician to receive current updates by liaison 
with their infection control specialist. 


References 


1. NHS Executive. Health service circular: Gover- 
nance in the new NHS: Controls assurance state- 
ments 1999/2000 risk management and 
organisational control, HSC 1999/123. London: 
NHS Executive, 1999. 

2. Department of Health. Winning ways: Working 
together to reduce health care associated infection 
in England. London: Department of Health, 2003. 
Available from http://www.dh.gov.uk/assetRoot/ 
04/06/46/89/04064689.pdf 

3. Department of Health. The new NHS: Modern, 
dependable, HMSO. London: Department of 
Health, 1997. 

4. Department of Health. A first class service: Quality 
in the new NHS, HMSO. London: Department of 
Health, 1998. 

5. Department of Health. Saving lives: A delivery 
programme to reduce health care associated infec- 
tion including MRSA: Skills for implementation 
Department of Health. London: Department of 
Health, 2005. Available from 
http://www.dh.gov.uk/PublicationsAndStatistics/ 
Publications/PublicationsPolicyAndGuidance/ 
PublicationsPolicyAndGuidanceArticle/fs/en? 
CONTENT_ID54113888&chk5X71Sqd 

6. Department of Health. Going further faster: Imple- 
menting the saving lives delivery programme. 
London: Department of Health, 2006. Available 
from http://www.dh.gov.uk/assetRoot/04/13/45/48/ 
04134548.pdf 

7. NHS Executive. Health service circular: Controls 
assurance in infection control: Decontamination of 
medical devices, HSC 1999/179. London: NHS 
Executive, 1999. 

8. Department of Health. Standards for better health. 
London: Department of Health, 2004. Available 
from http://www.dh.gov.uk/PublicationsAndStatis- 
tics/Publications/PublicationsPolicyAndGuidance/ 
PublicationsPolicyAndGuidanceArticle/fs/en? 
CONTENT_ID54086665&chk5jXDWU6] 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


283 


. National Patient Safety Agency. “Clean Your 


Hands” campaign. London: National Patient 
Safety Agency, 2004. Available from http: 
//www.npsa.nhs.uk/site/media/documents/ 
985_ready_steady_web.pdf] 

Department of Health. Towards cleaner hospitals 
and lower rates of infection: A summary of action. 
London: Department of Health, 2004. Available 
from _http://www.dh.gov.uk/PublicationsAndSta- 
tistics/Publications/PublicationsPolicyAndGuid- 
ance/PublicationsPolicyAndGuidanceArticle/fs/ 
en?CONTENT_ID54085649&chk5yph9nL] 

NHS Estates. A matron’s charter: An action plan 
for cleaner hospitals London: NHS Estates, 2004. 
Available from http://www.dh.gov.uk/Publication- 
sAndStatistics/Publications/PublicationsPoli- 
cyAndGuidance/PublicationsPolicyAndGuidanceA 
rticle/fs/en?CONTENT_ID54091506&chk5L2Id5d] 
NHS Estates. Revised guidance on contracting for 
cleaning. London: NHS Estates, 2004. Available 
from _http://www.dh.gov.uk/assetRoot/04/09/75/ 
37/04097537.pdf] 

NHS Estates. Housekeeping: A first guide to new, 
modern and dependable ward housekeeping 
services in the NHS. London: NHS Estates, 2001. 
Available from http://www.dh.gov.uk/assetRoot/ 
04/11/66/91/04116691.pdf] 

Ayliffe GAJ, Babb JR, Taylor LJ. Hospital-acquired 
infection: Principles and prevention, 3" ed. Oxford: 
Butterworth-Heinemann, 1999. 

Infection Control Nurses Association & Associa- 
tion of Domestic Management (ICNA/ADM). Stan- 
dards for environmental cleanliness in hospitals. 
London: ICNA/ADM, 1999. 

Ayliffe GAJ, Fraise AP, Geddes AM et al. Control of 
hospital infection: A practical handbook, 4th ed. 
London: Arnold, 2000. 

Medical Device Agency. Sterilization, disinfection 
and cleaning of medical equipment: Guidance on 
decontamination from the Microbiology Advisory 
Committee to Department Of Health, Medical 
Devices Agency. London: Medical Device Agency, 
1999, 

Maurer IM. Hospital hygiene, 3'! ed. London: 
Arnold, 1984. 

UK Health Departments. Guidance from clinical 
health care workers: Protection against infection 
with blood-borne viruses, London: Department of 
Health, 1998. 

Judson EN, Ehret JM, Bodin GF et al. In vitro evalua- 
tions of condoms with and without Nonoxynol-9 as 
physical and chemical barriers against Chlamydia 
trachomatis, Herpes simplex virus type 2, and human 
immunodeficiency virus. Sex Transm Dis 1989; 
16(2):51-56. 


284 


21. 


22. 


23. 


24. 


25. 


26. 


de Vincenzi I. A longitudinal study of HIV trans- 
mission by heterosexual partners. N Engl J Med 
1994;331(6):341-346. 

Medical Device Agency. Device bulletin: Latex sen- 
sitisation in the health care setting (use of latex 
gloves), MDA DB9607. London: Medical Device 
Agency, 1996. 

Medical Device Agency. Device bulletin: Single use 
medical devices: Implications and consequences of 
reuse, MDA Device Bulletin DB2000(04). London: 
MDA, 2000. 

Department of Health. Safety Action Bulletin No 
108: Instruments and appliances used in the vagina 
and cervix: Recommended methods for decontam- 
ination, SAB(94)22. London: Department of 
Health, 1994. 

NHS Estates. Decontamination of medical devices, 
HSC 2000/032 Leeds: NHS Estates, 2000. 

HMSO. Consumer Protection Act 1987. London: 
HMSO, 1987 


27. 


28. 


29. 


30. 


31. 


32. 


L Barkess-Jones 


HMSO. Consumer protection: The medical devices 
regulations 1994, Statutory Instrument No 3017. 
London: HMSO, 1994. 

NHS Estates. Health technical memorandum 2030, 
washer-disinfectors: Operational management. 
Leeds: NHS Estates, 1997. 

NHS Estates. Health technical memorandum 2010, 
sterilisation. London: HMSO, 1997 

Medical Device Agency. Device bulletin: The pur- 
chase, operation and maintenance of benchtop 
steam sterilizers. MDA device bulletin 9605. 
London: MDA, 1996. 

Medical Device Agency. Device bulletin: The 
validation and periodic testing of benchtop steam 
sterilizers. MDA device bulletin 9804. London: 
MDA, 1998. 

HMSO. Controls of substances hazardous to health 
regulations. London: HMSO, 1988. 


37 


UK Government Guidelines 


F Booth 


37.1 Introduction 

Continence and incontinence were almost non- 
existent words in political terms before 1991 at 
which time the UK government started to consider 
the problems of patients with incontinence. 


37.2. 1991: Agenda for Action 
on Continence Services’ 


When the agenda for action on continence serv- 
ices! was introduced, the whole issue of improv- 
ing the quality of life of people who have any level 
of bladder or bowel dysfunction was instigated. 


37.3 1999: Audit Commission? 

In 1999, an audit commission review, “First 
Assessment. A Review of District Nursing Ser- 
vices in England and Wales,”? made it abun- 
dantly clear that standards of continence care fell 
well below that considered to be acceptable. The 
report highlighted that district nursing services 
were under pressure with often a mismatch 
between resources, skills, and demand. 


37.4 2000: Good Practice 
in Continence Services? 


When “Good Practice in Continence Services”? 
was commissioned, it was hoped that it would be 
a report that would be prescriptive and with 
which NHS and other organisations would be 


required to comply. However, the final report 
only included clinical guidelines. Although based 
on research and/or clinical evidence, it recom- 
mended, but could not enforce, improved stan- 
dards of care. 

For many years and arguably still today, incon- 
tinence pads were the mainstay of many conti- 
nence services. Outcomes were measured 
dependent on the satisfaction of clients between 
one pad or another, or whether the pads were fit 
for the purpose. There was little consideration as 
to cure; this seems to have been a concept that has 
taken a very long time to be developed in the 
mindset of individual clients and health profes- 
sionals, many assuming wrongly that nothing can 
be done to ameliorate incontinence symptoms. 

Many continence services were established 
with the added title of “advisory” so the “conti- 
nence advisory service” was born. However, 
many services have dropped the title of “advi- 
sory,” as advice is now only a small part of what 
many services offer. 


37.5 2000: NHS Plan* 


In our present day, the concept of cure or treat- 
ment should form the mainstay of all continence 
care provision whether this is in hospital, pri- 
mary care, or the independent sector. Previously, 
the domain of the nursing profession* acknowl- 
edged that other health care professionals, 
especially physiotherapists and occupational 
therapists, should have a significant role to play 
either as part of the cure or treatment pro- 
gramme and most certainly as a partner within 
the care pathway. 
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TaBLE 37.1. Useful websites for government standards and 
best practice statements. 





http://www.dh.gov.uk/PolicyAndGuidance/ResearchAndDevelopment/Rese 
archAndDevelopmentAZ/PhysicalAndComplexDisabilities/PhysicalAnd 
ComplexDisabilitiesArticle/fs/en?CONTENT_ID = 4015932&chk = VWKapn 
http://www.nice.org.uk/home.aspx?c31333 
http://www.prodigy.nhs.uk/guidance.asp?gt = Constipation 
http://www.seekwellness.com/incontinence/references.htm 
http://search.library.nhs.uk/nhs_sse/zengine?VDXaction = ZSearchResults 
http://continenceaudit.rcplondon.ac.uk/modules/page/page.aspx?pc = 
welcome 
http://www.parliament.the-stationery-office.co.uk/pa/cm/cmhansrd.htm 





37.6 Care Pathways 


To ensure that all patients receive the optimum 
treatment, they should be involved, where possible, 
in decisions regarding their care. Consequently, care 
pathways have been developed (see Table 37.1). 
Care pathways should be patient-led and driven 
accessible as part of the single assessment process 
and have a unified single point of access. 

This will fulfil the government’s agenda initi- 
ated as part of the NHS plan in 2000,* be provable 
through the essence of care? (benchmarking 
process), and take into consideration the national 
service frameworks that are on going, for example, 
for older persons® and children (see Table 37.2 for 
Department of Health and other websites). 


37.7 National Institute for Health 
and Clinical Excellence 


The National Institute of Health and Clinical 
Excellence (NICE) offers guidance that is specific 
to a clinical condition and not as a generic state- 
ment. There is an ongoing process of commis- 
sioning NICE guidelines. Multiprofessional 


TABLE 37.2. Care pathway 





Single assessment process begins through single point of access 
Incontinence issues identified 

Treatment/cure or management programme is identified and actioned 
Review process to evaluate programmes of care 

Programme changed or continued for an agreed upon period 

Initial contact 

If programme changed, new programme agreed to 

If no changes, agree to review periods 
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committees review quality research on specific 
topics; the guidelines are then accessible on the 
NICE website (see Table 37.2). 


37.8 2001: The Expert Patient? 


All health care professionals are bound by their 
professional body’s codes of professional con- 
duct, for example, for nurses, this is the nurses 
and midwifery council codes of professional con- 
duct.’ These standards may cause certain concep- 
tual problems with the need to listen to and act on 
the decisions of the expert patient? and practice in 
ways that promote choice. 


37.9 2003: DoH Policy for Choice’? 


Giving patients more choice about how, when, 
and where they receive treatment is one corner- 
stone of the government’s health strategy.'° The 
greatest concerns may well be that patients will 
not be able to make valid choices about their own 
health conditions especially if their condition is 
serious or life threatening or they are in pain. It is 
up to all health professionals to ensure that infor- 
mation is delivered in a clear and understandable 
way, at a level that patients can understand. 
Incontinence (bladder and bowel dysfunction) 
remains to this day a taboo subject; there is 
stigma among health and social care profession- 
als as well as individual clients and their carers, 
even though the Leicester MRC Study" of more 
than 10,000 adults identified some 15% of 
respondents admitting to levels of incontinence. 
Although campaigning has been vigorous by 
numerous organisations, many questions have been 
asked within both the House of Lords and the House 
of Commons. There is all government party sup- 
port, yet there is little progress further than recom- 
mendations that may be followed as best practice. 


37.10 2005: Royal College 
of Physicians National Audit’? 


A Royal College of Physicians National Audit! 
reported that trusts still do not comply with some 
guidelines that were issued as part of the National 
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Service Framework for Older People.’ This 
included key requirements that there would be an 
integrated continence service in place by April 
2004. More than 2 years after the deadline date 
there has been little progress. Perhaps the govern- 
ment should be more prescriptive. 

None of these concepts or attitude changes are 
new. Lewin, as long ago as 1947, recognised the 
need for change and the processes that it would 
incur. In 1982, Smith'* reported that “much has 
changed, but much remains the same.” 

Effective health care provision for continence 
needs requires not only knowledge of the evi- 
dence for best practice, but also any governmen- 
tal changes in policy and provision. 
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Appendix 1 
Fluid Intake and Bladder Diary 










































































Start your diary on... Id Number... 
Time Record drinks taken Record Volume Tick when you changed a Each time you leak urine, circle 
type and amount pad/panty liner whether you were: 

6am Almost Dry Damp Wet Soaked 
7am Almost Dry Damp Wet Soaked 
8am Almost Dry Damp Wet Soaked 
9am Almost Dry Damp Wet Soaked 
10am Almost Dry Damp Wet Soaked 
11am Almost Dry Damp Wet Soaked 
Midday Almost Dry Damp Wet Soaked 
1pm Almost Dry Damp Wet Soaked 
2pm Almost Dry Damp Wet Soaked 
3pm Almost Dry Damp Wet Soaked 
4pm Almost Dry Damp Wet Soaked 
5pm Almost Dry Damp Wet Soaked 
6pm Almost Dry Damp Wet Soaked 
7pm Almost Dry Damp Wet Soaked 
8pm Almost Dry Damp Wet Soaked 
9pm Almost Dry Damp Wet Soaked 
10pm Almost Dry Damp Wet Soaked 
11pm Almost Dry Damp Wet Soaked 
Midnight Almost Dry Damp Wet Soaked 
lam Almost Dry Damp Wet Soaked 
2am Almost Dry Damp Wet Soaked 
3am Almost Dry Damp Wet Soaked 
4am Almost Dry Damp Wet Soaked 
5am Almost Dry Damp Wet Soaked 























One day of 3 days’ charts provided to patients. (Courtesy of Leicestershire MRC Incontinence Study). 
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Reminders for Completing the Charts for the Leicestershire MRC 
Incontinence Study: 


Don’t forget to record the time you woke up in the morning and the time you went to sleep. 
Don’t forget to record what happened overnight when you get up in the morning. 

Try and make a record of things just after they happen in case you forget them later on. 
Record things to the nearest hour. 


Record type and amount of drinks taken (e.g. 2 cups of tea, 1 mug of coffee, 1 can of coke, 1 glass of 
water/wine/juice, 2 pints of beer). 


Start a new sheet for each new day. 


Appendix 2 


Urinary Continence Assessment Form 


URINARY CONTINENCE ASSESSMENT FORM 



















































































IN ATE cs cia cues reinaieusensterv sega ee cuennde DOB: cic astieagiestoveneine Age ......0, 
ACGKCSS: ines s0:t505.c ea tine gave s ue engl arele Bie Pete oe HS Coe eee Shae ed Poe Va beeee ee 

Tel: No:, Home .i.i¢5.psecalceaiieedeats Work siuedheatidhs or ih ccteeeeeeees 
Occupation/Hobbies ...............44. Referral: sccass ccivane stevie deiwsen ehewienes 

ODL OMI ss « jocoiei aise in tres usts w-npn ate cies Shetn anos eogssta lovers sheveiiayer-aiGlersieyteosstanarereqeherkl sua: e eeetanscal at euetenti 
DUAN: sasiauideso seeeee ews GPo wieehaviawane cated a aged ee tetak eat wale sada 
Symptoms Initial Disch | Severity Initial Disch 
Stress Daily 

Urgency >1/week 

Urge incontinence <1/week 

Frequency >1/month 

Nocturia <1/month 

Nocturnal enuresis 

Incomplete emptying Few drops 

Pain Wets underwear 

Hesitancy Wets outerwear 

Family history Runs down legs 

Childhood problems 

Other: e.g. dyspareunia No. of pads per day 

Coital incontinence Size of pads 

Frequency Volume Chart 

Freq. of void/24h 

Freq. of incont/24h 

Max. voided volume 

Min. voided volume 

No. of drinks/24h 

Caffeine/24h Stop test — not permitted 

History Surgical History 

Patity sctcceimaacmaenvennenemtantae * . Se weGvGdd ae aueadlettemmes atmo melee ara eeaeet detcs 
Wt. heaviest Baby ..cscsces.ccsweetees «- Ga seed GORY Peed eee eee eH eS eee eee EE ee 
Types Gbdelivery: cc: sikmantesatantincgoely aera wrahaleie savin sue eredehasteow a eimiors a violas mb bysiateser ats 
Menopausal state ...............--005- Bowels:. B/O! xieevesteien owieeee cies week 
Pregnant Yes/No/Planning Faecal incontinence .......... 0c cece eee eee 
HRT Yes/No Faecal gency ncicsscccan vee ceesese ies es 
When commenced HRT ..............6. CONnStpatiONn, .ivicnimnnie stare entaemonns 
SIMEAP ESE dase Stasis ow arewinewsmasierdee ud Stool consistency........ 0. cee e cece e eee ees 
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Medical History 

GY StU Siicerac-czetesiraatnieaans Attera mene oun atte Height sci descsd vie samen en edness as 
SMOKING: a aiesanie coietetern aniteinis wvvediclaw a Syeharniata 4 WISE ss isus.ute.c sce tpie Sete! amnainle eeibin'e dyetedaienn.s 
Respiratory Problems ...............----5- 

ANGE GIGS? cst sie dace i ieinat eww Ginewacemualn Investigations: 

Cardia: s.aisw icing oat varies teed ees MSU siscaveissees tree eee cineeeneoees se 
Diabetes... ::sbsscatcctt nents Breads ROlaerdanaies WrodyaMies: ss. scacensctcanalesce sameeren 
Back/Neck Problems). . j:cseacanenss cannes Oleh -.24 eta tewiielsdnaiie es setae ea neess 
Other n.s.c dct ieatione biees eoaveus eaueess 


On Examination Informed consent given Y/N 





Dermatomes 


Myotomes 


Reflexes 


Abdominal examination 











Pelvic floor - digital assessment 
Initial Discharge C) 
Oxford Grading 012345 
Endurance 
Repetitions 





Fast contractions 





Perineometer reading 


Hold with cough C) 


If you were to spend the rest of your life with your urinary condition just the way it is now, how 
would you feel about that? 
























































Quality of life | Delighted | Pleased| Mostly | Mixed: equally| Mostly Unhappy | Terrible 
due to urinary satisfied | satisfied and | dissatisfied 

symptoms dissatisfied 

Initial 

Discharge 

SIGHAULE. shstaraariw dia wehinw«e wail ma ere siuaawinte amas Dates isis ciclo cisaisdatinaratnegionds 


Comments 


Appendix 3 
Useful Websites 


International 


e International Continence Society : www.icsoffice.org 
e International Urogynecological Association: www.iuga.org 


UK Organisations 


Association for Continence Advice (ACA): www.aca.uk.com 

Association of Chartered Physiotherapists in Women’s Health: 
www.acpwh.org.uk 

Continence Foundation: www.continence-foundation.org.uk 

Chartered Physiotherapists Promoting Continenece: www.cppc.org.uk 
Education and Resources for Improving Childhood Continence: www.eric.org.uk 
InconTact: www.incontact.org 


Promocon: www.promocon.co.uk 
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A 
Abdominal massage, for 
constipation, 223-225 
Abdominal palpation, 243 
Acetylcholinesterase-containing 
nerves, reduction of, 33 
Achenbach Child Behaviour 
Checklist, 28 
Agenda for Action on Continence 
Services (1991), 285 
Ambulatory urodynamic 
monitoring, 77 
Anal canal, anatomy of, 187-188 
Anal incontinence, childbirth and 
delivery and, 149 
obstetric tears, 148 
obstetric trauma, 147-148 
pregnancy and, 149 
Anal manometry, 191 
Andorran women study, UI and, 5 
Anismus, 191 
Anorectal disorders, aetiology and 
pathophysiology of 
constipation, 190-191 
faecal incontinence, 189-190 
Anorectum, anatomy of 
anal canal, 187-188 
continence, mechanism of, 188 
defecation, mechanism of, 
188-189 
rectum, 188 
Anterior vaginal prolapse, 251 
Anticholinergic agents, therapy for 
DO and, 51 
Antidiuretic hormone (ADH), 
deficiency of, 151 
Apical prolapse, 251 
Apomorphine, 46 
Athletic woman, incontinence and 
continence mechanism, 153-154 


faecal incontinence and, 156 
forces, 154-155 
physiotherapist, role of, 155 
training versus 
competition, 154 


B 
Barium proctography, 195 
Barrington’s nucleus, 43 
Behavioural training, role of pelvic 
floor and, 128-129 
Benchtop washer-disinfectors and 
steam sterilizers, 
281-282 
Benign prostatic hypertrophy 
(BPH), 17, 42, 48 
Beta-three receptor, human 
bladder relaxation and, 34 
Biofeedback, 245-246 
digital, 105-106 
electrodes, 108-109 
EMG, 107-108 
EMG equipment, 108 
ES and, 155 
FI and, 205 
Pelvic Floor Educator™, 109 
theoretical considerations, 
106-107 
uses of, 110 
vaginal cones and, 109 
Bladder and bowel disorders, 
in children 
assessment, 27-28 
intervention strategies, 29-31 
symptom sets, 28 
treatment goals, 28-29 
urinary incontinence and, 31 
Bladder areflexia, in MS, 45 
Bladder augmentation, 176 
Bladder diary, 27-28, 57 


Bladder dysfunction 
childbirth and, 134 
CVA and, 42 
in IPD, 45-46 
in MS, 44-45 
treatment of, 50 (see also 
Bladder training) 
DO, therapy for, 51-53 
intermittent catheterisation 
(IC), 51 
Bladder function 
CVA and, 42 
neurological, aetiology and 
pathophysiology of, 42 
pons and the frontal regions in, 
43-44 
Bladder inhibition, by ES, 123 
Bladder neck mobility 
(BNM), 144 
Bladder overactivity, 31, 44-45, 47, 
52, 127 
Bladder training 
bladder habits and, 127-128 
delayed voiding and, 128 
urge control techniques, 128 
Botulinum neurotoxin A 
(BoNT/A), 51-52 
Botulinum toxin (BTX), 177 
Bowel diary, 27-28 
Bulbocavernous muscles, 14 


C 

Caffeine, 140 

Capsaicin, therapy for DO and, 51 

Catheter-associated UTIs 
(CAUTD), 168 

Catheters, valves, and bags, 169 

Central office for research ethics 
committees (COREC), 275 

Cerebrovascular accident, 42, 47 
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Childbirth 
anal incontinence and (see Anal 
incontinence, childbirth and) 
bladder dysfunction and, 134 
and pregnancy, UI and, 143-145 
Ul and, 23 
Chronic idiopathic constipation, 
190, 194, 196 
Chronic indwelling catheter, 
therapy for DO and, 53 
Chronic pelvic pain (CPP), 234-235 
Chronic retention of urine, in male 
patient, 162 
Clean intermittent 
catheterisation, 31 
Clean intermittent self- 
catheterisation (CISC), 133 
Clostridium botulinum, 177 
Codeine phosphate, 195 
Collagen, 144-145, 244 
Colonic scintigraphy, 194 
Colonic transit time, 190 
Complex repetitive discharges 
(CRDs), 48 
Compressor urethrae, 9 
Computer tomography (CT), 47 
Concentric needle electrode 
(CNE), sphincter EMG, 50 
Constipating agents, 195 
Constipation 
abdominal massage for, 223-225 
aetiology and pathophysiology 
of, 190-191, 213-214 
conservative management of, 
195, 208-209 
evaluation of patient with, 
194-195 
barium proctography, 195 
colonic transit, 194 
idiopathic, 194 
isotope defecography, 195 
rectal transit, 194 
functional, 214 
medical management of, 196 
obstructed defaecation, 214 
patient with 
physical assessment of, 216 
treatment programmes for, 
217-220 
vaginal assessment of pelvic 
floor muscles, 216-217 
prevalence of, 213 
prevention of, 220-221 
Ul and, 23-24 


Constipation scoring system 
(CSS), 215 

Continence and micturition, 
neurogenic basis of, 17-18 

Continence mechanism, 153, 181 

Continent urinary diversion, 
177-178 

Continued micturition, initation 
of, 18 

Contractile function of bladder, 
34-35 

Control of substances hazardous to 
health (COSHH), 282 

Controls Assurance Standard, 277 

Core stability exercises, 155 

Cowper’s glands, 17 

Cranberry juice, UTI and, 139-140 

Cube pessaries, 265 

CVA, see Cerebrovascular accident 

Cystometry, 49-50, 76 


D 
Decelerating bursts (DBs), 48 
Defaecation, 200 
in children, 30-31 
technique, 209 
Defecation mechanism, 
188-189 
Delayed voiding, 128 
Descending perineum 
syndrome, 215 
Desmopressin, 183 
therapy for DO and, 51 
Detrusor loop, 9 
Detrusor muscle, 9, 18 
hypertrophy, 33 
innervation, 43 
Detrusor myectomy, 176 
Detrusor overactivity 
(DO), 33, 35 
outflow tract obstruction 
and, 34 
pharmacological management 
of, 181-182 
therapy for 
anticholinergic agents, 51 
appliances, 53 
botulinum neurotoxin A, 
51-52 
capsaicin, 51 
chronic indwelling 
catheter, 53 
desmopressin, 51 
sacral neuromodulation, 52 
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urodynamic finding of, 44-45 

Detrusor sphincter dyssynergia 
(DSD), 45 

Digital anal examination, 160 

Digital biofeedback, 105-106 

Dynamic ultrasound imaging, 111 

Dynamometry, PFM function 
measurement by, 63-65 

Dyspareunia, 241 


E 
Early childbirth education, 85-87 
Electrical stimulation, LUT 
dysfunction and 
biofeedback and, 155 
effectiveness of, 124 
history of, 121 
physiological principles 
of, 121-123 
in practice, 123-124 
Electromyography, 107 
biofeedback and, 30, 109 
electrodes, 108-109 
EMG equipment, 108 
faecal incontinence and, 192 
LUT investigation and, 76 
Electrotherapy, bladder and 
bowel disorders in 
children and, 31 
EMG, see Electromyography 
Endoanal ultrasound, 192-193 
ES, see Electrical stimulation 
Escherichia coli, 139 
Ethics 
autonomy, 270 
beneficence, 269-270 
justice, 270-271 
nonmaleficence, 269’ 
European Organization for 
Research and Treatment of 
Cancer (EORTC), 68 
Exercise balls, use of, 117-119 
External anal sphincter (EAS), 148 
External urethral sphincter, 
Onufs’ nucleus and, 43 


F 
Faecal impaction, 189-190 
Faecal incontinence, 156; see also 
Anal incontinence 
aetiology and pathophysiology 
of, 189 
anorectal investigations, 191-192 
biofeedback, 208 
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bladder control and, 205 
bowel habit and timing, 207 
conservative and medical 
management of, 195-196 
constipation and, 201 
defaecation and, 203 
defaecation technique, 209 
dietary management of, 207 
diet, smoking, weight, and fluid 
intake, 204 
drinks and, 208 
EMG and, 190-191 
environmental factors and, 209 
ES and, 208 
evacuation difficulties and, 
203-204 
evaluation of patient with, 191 
examination, 205-206 
flatus, 203 
investigations, 206-207 
life style, effects of, 200 
medication, 204 
menopause and, 152 
neurophysiological studies, 
192-195 
obstetric history of, 204 
passive soiling, 202-203 
prevalence of, 199 
severity rating of, 206 
skin problems, 204-205 
urge incontinence and, 201-202 
usual bowel pattern, 200-201 
usual stool consistency, 201 
Faradic stimulation, 124 
Female pelvic anatomy 
mucosa, 11 
pelvic floor muscles, 12-14 
pelvic viscera, 9 
rectum and sphincters, 11-12 
striated urogenital sphincter, 
9-11 
submucosal vasculature, 11 
urethral smooth muscle, 11 
vagina and uterus, 11 
vesical neck, 11 
FI, see Faecal incontinence 
Flatus, FI and, 199 
Fluid management, 129-130 
Fluids, importance of 
alcohol, 141 
caffeine, 140 
carbonated drinks, 140 
cranbery juice, 139-140 
fruit juice, 140 


Frequency/ volume (F/V) chart, 57 
Functional incontinence, in male 
patient, 159 


G 
Gellhorn pessary, 264 
General Medical Council (GMC), 58 
Genital prolapse, see Pelvic Organ 
Prolapse (POP) 
Genitourinary dysfunction, neuro- 
logical features of MS and, 45 
Genuine stress incontinence 
(GSI), 23 
Golombok-Rust Inventory of 
Sexual Satisfaction, 72 
Good Practice in Continence 
Services, 285 


H 

Haematuria, 48 

Hand-washing technique, 279 

Health care associated infections 
(HCAIs), 277 

Hormone replacement therapy 
(HRT), SUI treatment 
and, 151 

Hygienic footstool, 85 

Hysterectomy, and UI, 24 


I 
Iatrogenic sphincter trauma, 189 
Idiopathic constipation, 190 
Idiopathic detrusor overactivity 
(IDO), 42 
Idiopathic Parkinsons’ disease, 41 
bladder dysfunction in, 45-46 
Iliococcygeus facilitation, postero- 
lateral wall and, 95-97 
Iliococcygeus muscle, 254 
Ilioinguinal nerve (L1), 235 
Iliopectineal (Cooper’s) 
ligament, 255 
Incontinence management, 
occupational therapists 
(OTs) approach to, 163-166 
Infection control issues 
decontamination, 280-281 
environment and, 277-278 
hand hygiene, 279 
inoculation injuries, 279 
precautions, 278 
probe sheaths and condoms, 279 
protective clothing, 278-279 
risk assessments, 278 
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Inflatable pessaries, 264 
Interferential therapy (IFT), 124 
Intermittent catheterisation (IC), 
51, 168-169 
Internal anal sphincter (IAS), 148 
dysfunction, 190 
International Continence Society 
(ICS), 21, 62, 259 
biofeedback and, 105 
International Index of Erectile 
Function, 72 
International Society for Study of 
Vulval Diseases (ISSVD), 237 
Interstim® Therapy, 52 
Intra abdominal pressure (IAP), 
99, 112 
IPD, see Idiopathic Parkinsons’ 
disease 
Isotope defecography, 195 


K 
Kyphotic lordotic postures, 103 


L 
Laxatives 
bulking agents, 228 
faecal softeners, 229 
osmotic preparations, 228-229 
prescribing, 227-228 
rectal intervention, 229 
stimulant preparations, 228 
L-dopa, see Apomorphine 
Levator ani muscle 
anatomy of, 12-14 
urogenital hiatus of, 16 
Lewy bodies, 42 
Loperamide, 195 
Lower urinary tract, 57 
age-related changes in 
basic architecture, 33-34 
function, 34-37 
nocturia, 37 
urethral function, 37 
drugs acting on 
a-adrenergic receptors, 181 
botulium toxin A, 183 
desmopressin, 183 
duloxetine hydrochloride, 181 
estrogens, 181 
oxybutynin hydrochloride, 182 
solifenacin, 183 
tolterodine, 182 
tricyclic antidepressants, 183 
trospium chloride, 182-183 
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dysfunction (see LUT 
dysfunction) 
Lower urinary tract symptoms 
(LUTS), 68, 143 
in male patient 
assessment, 159-160 
examination, 160 
treatment, 160-162 
Lumbo-pelvic cylinder (LPC), 99 
Lumbo pelvic pain, 104 
LUT, see Lower urinary tract 
LUT dysfunction 
nonimplanted ES and (see 
Nonimplanted electrical 
stimulation (ES), LUT 
dysfunction and) 
pad tests, 75 
radiology of, 77-78 
urodynamics, 76-77 


M 
Magnetic Resonance Imaging (MRI), 
LUT investigation and, 78 
Male erectile dysfunction (MED), 
MS and, 45 
Male pelvic anatomy, 17 
Male pelvic pain, 237-238 
Male urethra, 17 
Manual therapy techniques, for 
pelvic floor 
iliococcygeus facilitation and 
posterolateral wall, 95-97 
pubovisceralis stretch on 
vertical/horizontal plane, 95 
Maximum voluntary contractions 
(MVC), 60, 90, 17 
Medical Research Council (MRC), 
QOL and, 68 
Menopause, incontinence and, 22 
faecal incontinence, 152 
HRT and, 151 
overactive bladder and, 151 
Methicillin- resistant 
Staphylococcus aureus 
(MRSA), 277 
Methylxanthine, see Caffeine 
Micturition, 15 
cessation of, 18 
and continued micturition, 
initation of, 18 
detrusor pressure and, 18 
Motor nerve fibres depolarisation, 
ES and, 122 
Movement and muscle recruitment 
dysfunction, 235-237 


MS, see Multiple sclerosis 
MSA, see Multiple system atrophy 
Multiple sclerosis 
bladder areflexia in, 45 
bladder dysfunction in, 44-45 
genitourinary dysfunction and, 45 
urinary symptoms and, 44 
Multiple system atrophy, 46-47 
sphincter electromyography in, 47 
urinary symptoms in, 46 
urodynamic studies in, 46-47 
Muscarinic-3 (M3) subtype 
receptors, 182 
Muscle dyssynergia, 215 


N 
National Institute for Clinical 
Excellence, 172 
National Institute for Health and 
Clinical Excellence (NICE), 
105, 286 
N-desethyloxybutinin, 182 
Neurogenic bladder dysfunction 
CVA and, 42 
IPD and, 42 
MSA and, 46 
MS and, 41-42, 44 
Neurogenic detrusor overactivity 
(NDO), 48 
Neurological bladder function, 
aetiology and 
pathophysiology of, 42 
Neurologically impaired patients 
treatment, UI in 
bladder dysfunction, 50-53 
bladder function 
neural control of, 42 
pons and frontal regions in, 
43-44 
cerebrovascular accident, 42, 47 
detrusor muscle innervation, 43 
evaluation of urinary symptoms 
in, 48-50 
idiopathic Parkinson’s 
disease, 42 
multiple sclerosis, 41-42 
bladder dysfunction in, 44-45 
genitourinary dysfunction and 
neurological features of, 45 
multiple system atrophy, 
46-47 
Onuf’s nucleus, external 
urethral sphincter and, 43 
Parkinson’s disease, 
idiopathic, 42 
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premenopausal women, urinary 

retention in, 48 

Neuromodulation, principle of, 
176-177 

Neuromuscular electrical 
stimulation (NMES), 91 

New PERFECT assessment scheme, 
The, 61-63 

NHS Plan, 285-286 

NMES and TENS, application of, 245 

Nocturia, 37 

Nocturnal polyuria, 37 


O 
OAB, see Overactive bladder 
Obesity, UI and, 23-24 
Obstetric anal sphincter injuries 
(OASI), 143 
Obstetric tears, 148 
Obstetric trauma, 147-148, 189 
Obstructed defaecation, syndromes 
associated with 
descending perineum 
syndrome, 215 
enteric prolapses, 214 
intussusception, 214 
muscle dyssynergia, 215 
rectocele, 214-215 
Obturator internus and 
piriformis, internal 
palpation of, 243 
Occupational therapists (OTs), 
incontinence management 
and, 163-166 
Oestrogen, 151 
deficiency of, 22, 24 
levels, UI and, 22 
role, SUI and, 151 
Onufs’ nucleus 
external urethral sphincter 
and, 43 
Parkinson’s disease and, 47 
Outflow tract obstruction, 
DO and, 34 
Overactive bladder, 70 
menopause and, 151 
surgery for 
bladder augmentation, 176 
botulinum toxin, 177 
choice of, 178 
continent diversion, 
177-178 
modulation of activity, 
176-177 
paralysis, 174-175 
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rectal bladder, 178 
urinary diversion, 177 
syndrome, 36, 58 
Overactive pelvic floor (OAPF), 95 
Over-the-counter (OTC) 
medication, 57 
Oxford scale, 62, 91 
Oxybutynin hydrochloride, 182 


P 
Pad tests, LUT dysfunction 
and, 75 
Paediatric incontinence, 27 
Pain, FI and, 203 
Paralysis, 174-175 
Parasympathetic preganglionic 
neurons, 43 
Parity, UI and, 5 
Parkinson’s disease, Onufs’ 
nucleus and, 47 
Passive soiling, FI and, 202-203 
Pelvic floor 
abnormality of, 190-191 
advanced manual therapy for 
home exercise programme, 98 
manual therapy techniques, 
95-97 
self help techniques, 97-98 
role in behavioural training, 
128-129 
Pelvic Floor Educator™, 109 
Pelvic floor muscle exercise (PFME), 
UI treatment and, 155 
exercise physiology, 89 
pelvic floor classes, 92 
practical application of, 91-92 
principles of, 89-90 
RCT and, 90 
response to, 91 
teaching for, 91 
Pelvic floor muscles, 23, 44, 57, 99, 
111, 122 
activity, 118 
assesment, 60 
awareness, in children, 30 
biofeedback and, 105-106 
bulbocavernous muscles, 14 
examination of, 60 
external palpation of, 243 
function measurement, by 
Montreal PFM 
dynamometer, 63-64 
injuries, 147 
levator ani muscle, 12-14 


perineal membrane, 14 
PFMT (see Pelvic floor muscle 
training) 
rehabilitation, 217 
spasms, modalities for, 245 
Pelvic floor muscle training 
(PFMT), 85-88, 145 
early childbirth education, 85-87 
physiotherapy, origins of, 85 
Pelvic floor pain syndromes, 
aetiology of 
joint dysfunction, 234 
muscle dysfunction, 234-235 
musculoskeletal factors, 234 
trigger point (TP), 235 
Pelvic floor stability, trunk muscle 
coactivation and 
clinical practice, 103-104 
lumbo pelvic cylinder, 99 
lumbo pelvic pain, 104 
real time ultrasound, 101-102 
stress urinary incontinence, 
99-100 
technique, 100-101 
Pelvic organ prolapse (POP), 
143, 251 
aetiology and pathophysiology, 
254-255 
anatomy and physiology, 
253-254 
prevalence, 252 
risk factors, 252-253 
symptomatology, 253 
and UI, 24 
Pelvic organ support, 15-17 
Pelvic pain, assessment and 
treatment of 
biofeedback, 245-246 
connective tissue system, 
244-245 
depression, 241 
dyspareunia, 241 
manual therapies, 244 
muscle strength and length 
tests, 242 
palpation, 243 
pelvic floor muscle spasms, 
modalities for, 245 
postural assessment, 242 
posture and body mechanics, 244 
relaxation and stress 
management, 244 
sexual abuse, 241-242 
soft tissue mobilisation, 245 
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subjective reports of pain, 241 
therapeutic exercise, 244 
vulvar assessment, 242-243 
Pelvic viscera, anatomy of, 9 
Penile sheaths, 53 
Penis, 17 
Perineal membrane, 14 
Peripheral oedema, development 
of, 37 
Periurethral vascular plexus, 14 
Pessaries, 263-266 
PEM, see Pelvic floor muscles 
Physiotherapy intervention, 
bladder and bowel 
disorders in children and 
biofeedback, 30 
bowel dysfunction, 31 
clean intermittent 
catheterisation, 31 
defaecation and voiding 
training, 30-31 
electrotherapy and, 31 
floor muscle awareness, 30 
fluids, 29 
motor control, 30 
voiding interval, 30 
Pons and the frontal regions, in 
bladder function, 43-44 
Pontine micturition reflex centre 
(PMC), 18, 43 
Positron emission tomography 
(PET) studies, in humans, 43 
Posterior vaginal prolapse, 251 
Postmicturition dribble, 133-134 
in male patient, 162 
Postprostatectomy incontinence, 
in male patient, 162 
Postsurgery outflow obstruction, 
in women, 134-135 
Postvoid residual (PVR) urine, 133 
prevention, 135 
treatment, 135-136 
Pregnancy, 23 
constipation prevention and, 220 
UI and, 23 
anatomical changes in, 143 
obstetric factors, 144 
pathophysiology, 144 
prevention, 145 
risk factors, 143-144 
Premenopausal women, urinary 
retention in, 48 
Proanthocyanidins, 139 
Probe sheaths and condoms, 279 
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Prolapse 
evaluation of 
grading, 259-261 
physical examination, 259 
testing, 261 
prevention, 266 
treatment of, 263-266 
Prosthetic devices, 155 
Pubococcygeus muscle, 13 
Puborectal muscle, 12 
Pubovesical muscle, 14 
Pubovisceral muscle, 12-13 
Pudendal nerve terminal motor 
latency, 192 
Pulsion enterocele, 251 
Pyramidal tract dysfunction, in 
lower limbs, 45 


Q 
Quality of life (QOL), 28, 58 
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Sacral micturition reflex centre, 18 
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Sacral reflexes, 122 
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Tension-free vaginal tape (TVT), 
172, 174 
Tetanic muscle contraction, 122 
‘The Rings of Continence’ 
(ROC), 59, 62 
Three-dimensional ultrasound 
imaging, 112 
Tolterodine, 182 
Transabdominal imaging, 
ultrasound and 
three-dimensional imaging, 112 
two-dimensional imaging, 
111-112 
Transurethral resection of prostate 
(TURP), 159 
Transversus abdominis (TrA), 60, 
90, 97, 98, 218 
contraction, 99, 100-101 
Trigger point (TP), 235 
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